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SYMPOSIUM ON GASTROINTESTINAL SURGERY 

THE SURGICAL TREATMENT OF PEPTIC ULCER 
George Chile, Jr., M.D., F.A.C.S. 

Gastric ulcer and duo<!enal ulcer arc different diseases whicli have 
different consequences and require different treatments. The oversecre- 
tion of hydrocbloric acid seems to play a more important role in duodenal 
ulcer than in gastric ulcer; the acidity of the gastric juice may be normal 
or even low in gastric ulcer. After a gastric resection for gastric ulcer 
there is little or no tendency for ulceration to occur in the jejunum. 
Gastric ulcer attacks people of an older ago group tlian those affected by 
duodenal ulcer. It is often impossible to differentiate between a benign 
gastric ulcer and an ulcerating corcinoma; in fact, in some instances car- 
cinoma may originate in a benign gastric ulcer. For these reasons the 
treatment of gastric ulcer is primarily a .’'urglcal problem, involving ex- 
cision of a potential cancer, wlicrcas the treatment of duodenal ulcer Ls 
essentially a medical problem and requires opemlion only when the 
sjTUptoms are rendered intractable by complications. 

The results of gastric resection for duodenal ulcer Lave left much to 
be desired. If most of the stouiach is removed the patients often fail to 
regain their weight ami strength or suffer from .sensations of weakness 
and fullness or distn-ss when Uicy eat (dump sjmdrome). MTicn less 
radical n^scclions are performed, and even when most of the stomach is 
rcraovwl, the ulcer recurs at the .site of the anastomosis in about 6 per 
cent of the cases. Moreover, the mortality rale of gastric resection for 
duodenal ulcer is increase<l by the difliculties encountered in removing 
the ulcer and efft'cting a good closure of the dtiodeiml stump without 
injuring Uie eonunon bile duct. 

The results of gastric resection for gastric ulcer are excellent. There is 
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no problem of closing l!ie dnodenal slump, and llic later oomjilicalion of 
marginal nicer is excetHlingly rare. The resections nccil not lie so radical 
us in duodenal ulcer unless the ulcer is located vciy high. Hence the mor- 
tality and the morhidity nitcs arc low 

High gastric ulcers originating a centimeter or two from the e^ojihagns 
present a different prohlem In some cases no less raihcal a proceihirc 
than total gastrectomy can remove the ulcer In the very lugli ulcers it 
is questionable svliclher this risk of mortality ami morhidity is justi(te<l 
when more conservative pnxMshires, such as biopsy of tlie ulcer coupled 
with giistroenterostnmy or gastroenterostomy and vagotomy, arc effec- 
tive. 

TnEAT.ME.\T OF GASTItIC ULCER 

Indications for Operation. — Since gjistnc ulcers cannot always be 
diffcn-ntialetl from gastric c.arcinom.»s by v-ray evaminalion, by gastros- 
copy, by analysis of clinical d.ila, or even at the tune of operation, the 
treatment is primarily surgical By this it is not implied that all gastric 
ulcers should be rescctcil as s<>on as the iliagnosis made, n ithout a tri.al 
of mctlical therapy, but certainly all large gastric ulcer*, nil rc-current 
gastric ulcers, anil all gastnc ulcers winch fKTsist in .spile of nn adequate 
Irwl of a month of mctlical treatment should lie resected imle.ss there arc 
•.trong conlniindicatiniis. The orilena of healing arc failure of the roent- 
genologic or gaslro'copie e.saniination to demonvlmte an ulcer, complete 
subsidence of sjTiiptoms and tlisapiicaranci.' of blootl from the stool 

Choice of Operation. — (lastric resection is the tn'alment of choice for 
the nvenigc g.istric ulcer occumng m the pjlonjs, antrum, or p-ars metlia 
of the stomach. Since there Is almost no tendency for marginal ulcers to 
ties clop after ojK-rations for gastric iilcsr, there is no need to jwrform a 
Vagotomy unU-^s the vnliits of fri'c acnl an- iuiusuall> high. Wicn the 
ulcer is loc.ilet! so high that it could not Iw n'sCTln! nithoul removing all 
or most of the stomach, a <.ili'f.iclorj- nsult can la- obtameil by sngot- 
omv. It is cvs<nti.d th.it a bioiMv l>r made to nile out malignancy. This 
can l»c done with n biopsy forcr|>s tliruiigb a gastroenterostomy stoma, 
e\cn wbcii tbe ulcir is higb, and by gastnitomy if n gastroenterostomy 
is not i>crfomie«!. 

\ thml procetlurc well nd.-ipletl to the Imttmeut of small ulcers is 
\Tigotomy, excidon of the ulcer nnii paslroenteroslomy. \\licn liic ulcer 
lies on tbe anterior or postenor wjll it.s excision does not disturb the 
molihly of tbe stomach and it is not necessaiy to jierfomi a gastro- 
onlcrostoms. Wien tbe iilcir ts on tbe lesser curvature or when it is 
„eccssaiy to temos e any part of the Itxsor eur\-atiirc, the emptying of the 
s\on«rh nwy Ix'dcLiwi and m gastrxKtitfrrtstomy shouhl l>e iK-rfonned. 
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Vagotomy alone without resection, excision, or at least biopsy of a 
gastric ulcer should not be employed because of the danger that car- 
cinoma might be present. 

TREATMENT OF DUODENAL ULCER 
The subject of the treatment of intractable duodenal ulcer is contro- 
versial. Some still believe that radical gastric resection is the treatment 
of choice, whereas others prefer the more conservative procedure of 
vagotomy combined with pylorojdasly or gastroenterostomy. Our rea- 
sons for preferring transabdominal vagotomy, coupled with a conseiA'a- 
tivc operation to afford drainage of the denervated stomach, arc based 
on an experience of only two and one-half years, but since the initial 
results following vagotomy have been superior to those obtained by any 
other method of treatment we believe that we are justified in resorting 
to this operation when medical lrc.atmenl proves ineffective. 

About 85 per cent of the patients we sec with duodenal ulcer make 
satisfactory progress on niedical iiuinagement. The patients who are 
being subjected to vagotomy are those with intractable complications of 
(luo(lcnal ulcer whicli require .surgical intervention. Since tmnsabdominal 
vagotomy has proved safer and mon* effeclivo than ga.stric resection and 
since removal of tlirce fourths or more of the stomach is an irreversible 
procedure which cannot be altcrc<l even it it produces incapacitating 
symptoms, it wouhl appear that vag<»tomy js the conservative method 
of treatment and that gastric resection is unnecessarily radical. 

Duodenal ulcer is a tlbease which causes much distress but rarely 
threatens life except in llic case of jRTforalion. Since it is not a disease 
which carries with it a high mortality nilc, operations which entail u 
significant risk and a high morbidity are not justifietl in its treatment. 

In spile of the fact that in the ten years at the Cleveland Clinic 
the mortality rate of gastric re<!i*ctioii for <luf>dcnal ulcer has been only 
2.8 iiereent, we have felt that any mortality incurred in the treatment of 
a di'.ea'Je which iloes not din*clly threaten the life of the p.itient is an 
irrepanible tnigeily. We therefore wclcometl tnmsabdominal vagotomy 
ji>. a pwictMlure which entails a miiiiiiial risk and wliich, over a period of 
more than two years in our hands and of five years in the experience of 
Dr. Ix-.ster Dnigstetll, has afTorde<I the !»csl protection against rmirrence 
ulcer. 

Tr.ins:d)(lommal vagotomy has now Ikvu perfonmnl by Dr. T. E. 
.lones and myself 228 times with fourdc.»lhs. One patient di«l as a result 
«)f jK-rfonition of the ulcer, which occurrtal three day.s after operation. 
One obe'O patient diisl on the fourth postoiH'ralivc day, and autopsy 
revealtsl iu> cause for death ; examination of the brain was not |KTmittcd. 
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One pallcnl who wns obese an«l vhosc csopbagiis was isoUlw! to nvil in 
identification of the nerves died of modiastinitis from perforation of jbe 
esophagus. The mortality rate of vapolomy in 237 consecutive eases is 
thus 1 3 per Cent. A fourth death has oceurrrtl in the hospital after vaRol* 
omy, but it hardly seems fair to nUribulc it to the operation The patient 
was c.xsanguinate«j and pulseless at the time of operation The bleetfing 
point was ligated and the wgus nerves rosectwl Convalescence was 
uneventful, and the patient was dressed and on the point of going home 
when he developed chills and fever. Following this he had another mas- 
sive hemorrhage from the ulcer A second operation was performed, the 
bleeding point was again ligalctl, the duodenum was excluded by in- 
folding the pylorus, and a gastroenferostomy was done The patient 
expired several days after the second operation Autopsy shoncil both 
lungs to be consolidated in what nppearwl to be an extensive virus pneu- 
monia. If this dealii, occurring in « patient subjected to an emergency 
operation, is included, the motlnlily rate is 1 8 per cent DrugstwH has 
performed approxitnalely 300 transaUJoininal vagotomies with “no 
dosllis attributable to tfic procedure Most of the report«J complica- 
tions and deaths have followed transthoracic vagotomy, an operation 
which We have now abandoned because the stomacli can nearly always 
bcdcncrvflted as well by the transabdomina) approach. 

It is true that our period of observation has been loo short to iwrmit 
I final evaluation of the method. Nevertheless, it is alre-ady apparent to us 
(hat in the first two and onc-haU years after openition, vagotomy ac- 
companied by gastroenterostomy or pjloroplasly is (1) safer than gastric 
resection, (2) more effective than gastric resection in controlling recur- 
rent ulceration, and (3) preferable to gastric rcjtcction because its mor- 
bidity is low'cr and it is more efTeclix'c m restoring llie patient to health 
and normal activity.* 

The gratifj'Ing initial results obtained in our first 50 vagotomies for 
peptic ulcer (gastric, jcjun.al and duodenal) have been rcporteil by Collins 
and Stevenson * As lime passes these results become even more gratifying. 
There ha% e been no late recurrences of symptoms due to ulcer. 

Comparhwn of Results of Vagotomy with Other hlctboda of Treat- 
jjjent. — The course of fifty consecutive patients during the first year 



cations which occurred o^cr a year after resection were disregarded so 
that the time internal of the studies would be comp-irable. Ail patients 
were lolbwcd for at least four months. The results w ere graded as foUow-s; 
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Excellent — no signiEcant gastromleslinal symptoma; patient well and 
working. 

Improved — persistent gastrointestinal symptoms requiring intermit- 
tent or constant dietarj* and medical treatment. 

Failure— uncontrollable symptoms as se%'ere as before operation. 

Three of the six patients classified as failures following gastric resection 
developed demonstrable jejunal ulcers in tlie first year. The other three 
developed symptoms tj^iical of jejunal ulcer, but the ulcer could not 
be demonstrated. 


TABLE 1 


Coj p*Ri«ox or Resclts of Oper.4tjov 
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FoIIon-ftt Survivors 
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1 ily ! 

1 

cent) 1 

Excel- 

lent 

(I"' 

cent) 
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Failure 

(per 
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Gastric rejection — 50 caiC.H | 

V 1 

c 1 

5S 1 

49 

IS 

Gaslroenterostom}' — 50 cases 


10 

53 

S3 

14 

Vagalom}— -50 cases 
(IS had vagotosiesonly.SOhadgastro- 
eaterostomies. 7 had pyloroplasties) | 

Ot 

0 

8.t 

10 



• In (he hrgerproup of 140 cases (he roortalilywas? gper e«nl. 
t In the larger group of 428 cases (he mor(aIi(y was ) 3 per cent. 


The patient who is classified as a failure following vagotomy was sub- 
jected to vagotomy alone without any complementarj- operation to 
facilitate croplj-ing of the dencn-ateil stomach. Three monllis later, 
because of persistent sjinptoms referable to gastric retention, a gastro- 
enterostomy was performed. 

The complaints of the thirteen patienU? who continued to have ss-mp- 
toms after gastric rejection alone but who were classified as improved 
were as follows: 

Two had pain similar to preoperalive pain. 

Two had pain, vomited, and were losing weight. 

Two vomited after meals. 

Two hud persistent nausea. 

One had vague gastrointestinal syTnptoms and subsequently died of 
appendicitis. 

One bad a hemorrhage from the stomach and sufTcred from bloating. 



ri»x>RrpK ( BiLi: jn 


Oiic lu«l jwtH ami a hcniorrltagc 

One }ia<l n had taste in mouth and poor app( tile 

One nas weak ami did not pim n-oight 

The compl.iints of the five palietils who coiUimie tu have symptoms 
after vajjotomy Imt who are classifimt ns impm\«I are as folhms 
Two have diarrhea ami hhMtinc after nie:d<, ImJ are imi>n>viii}; su,jdily 
four months after operation 

One has pjjs, In'lchinp ami nuhl (luirtlH*:! hut csmsulefs Jus condition 
much lietter than Itoforc «|»er;itfo/j 
One has nuiisea. s'c.ikiiess ami hitemklttent liiarrhea 
One expcrienees jx-rsistenl «leer-hke sjin|>li>ms. alt honi!Ji no iilei r can 
lie demoiislratcHl l)y roentpeimjjmm This jwitient had it very small 
posterior vapis trunk, niid it is pndMide that tlie dettersation ««• 
incomplete. The symj*t«ms art' etmlrollwl hj nnyiiCtd mamiKeminl 
Tltree of the sue pilieiits vtho faihsl to olit.im exeelleiil results were 
SJthjtxled to vagotoiny alone, without pylomplasty or pislroeritenislomy, 
Tfjese jwfient* deielojxsl syinpionts refeniWe to pt^tric rrtentktff, hit 
they are improving w ith the {M'siiig of time. In none of these except the 
otic who required a secondary pistroenlerostomy has the retention iiica- 
pacilatetl the pilieid or prt»\wl to Ik* more than »ii inconventence and 
einlKiTnissmeiil Nf\crthcK*ss. my tiersotul preference is for the nxitine 
emplojintnil of pyloroplasty or gastfoenter«>slt>my. ll»e ehmee of ojwra- 
tion dcjK'ttdiiig on the iimount of fixation and scarring td the duodeiuim 
None of the jMlientsin thi'c senes has taken untaeuUor follow c<l u <het 
other than the bland diet prescrdicsl for the first stx weeks after opcRition 
Smoking and alcohol has e not la-cn inlrnlicletk Tins is in diarp rontrast 
to the manngi'meiit of p.ilirn!s Mihjc'cted to gaslnc resection, most of 
whom were adviseil to roaintam » full medical regitncti of antacids and 
iliol and to eliminate tobacco and alcoliol. 

In iiddilion to the five patients who hax-e symptoms of siifficient sig- 
nificance to warrant tiratmeut, there .ire eleven others (■ii percent) who 
hiue sjuiptonis v> mild that they ilonnt require treatment, <}<> not inter- 
fore with nomud nclivilics, and are clieiled only in resjxinse li> the 
promptings- of a ([ttcxlioriii.i'in'. On Jbe Iiasis of the fnilicntN mm evahni- 
tion and of the p.ilient’s ahjlily to K'tum to normal activity wilhoul 
medical m.«n.igement, the results in these eases have }>e<*n ekis.ifie*! «s 

excellent. 

Four have oce-a'ional P‘'» I^his 

Two arc eonstipiteil (one has a ft-ehng of fullness when IxiweK do not 
move, the other a slight gas |i.iin) 
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One has occasional diarrhea. 

One has slools which are watery but not frequent (only one or two Ji 
day). 

One has occasional belching of foul gas. 

One has occasional pain on right side. 

One has diarrhea and gas pain after eating fresh fruit. 

Since the majority of patients who develop marginal ulcers have sjTup' 
toms or demonstrable ulcers in the first year after operation,^ these 
figures, although admitledlj' covering only a brief period, probably are 
significant. In any case, they indicate that the mortality and morbidity 
in the first year after vagotomy, alone in selected cases or more often in 
conjunction with pyloroplasty or gastroenterostomy, is much lower than 
that following gastric resection. 

The results following gaslroonleroslomy alone have been as unsatis- 
factorj* as are tho«e following resection. The incidence of marginal ulcer 
and of persistent sj-mptoms requiring metHcal treatment in a series of 
fifty consecutive cases was higher in the first year than was obseni-ed in 
patients subjectc<l to gastric resection. It is clear, therefore, that the 
gastroenlerostomie.s and pyloroplasties that were commonly performed 
in conjunction with a vagotomy cannot be given too much credit for the 
results obtainwl in tfiis series of ca«es. 

Even those who most strongly oppose the use of vagotomy in the 
treatment of peptic ulcer do «o because they fear that vagotomy will not 
atTonl permanent protection against recurrent ulceration rather than 
l>ccau«c they fejir the end results of sectioning of the vagus nen*e.* They 
combine vagotomy with gastric resection in the treatment of tluodenal 
ulcer an«! in so doing accept the additional hazard of resection. This is in 
sj>ile of tlie experience of Dragsletit, who lias performed vagotomy alone 
or with pistroentcmstomy and has followctl his patients for four years 
or more without ohsersing recurrences in patients whose stomachs have 
l>oen completely dcners'altsl. 

Since it appears that the mortality' rate of gastroenterostomy and 
vagotomy svill lie lower than that of resection in the Iiands of the same 
'urgeon, the hunlen of pnxif rests upon him who accepts the responsi- 
bility of employing an operation which entails a greater risk and whose 
immctliatc results arc not satUfaclory as are Iho-e which follow the 
safer procedure. .\nd always reganlless of the apparent safely of trans- 
alKlominal vagotomy, it sliould Ik* emphasize*! that any operation entails 
ri'k, that jhioclcnal ulcer is rarely a fatal disease, and that the risk of even 
»<> .safe a proce*hire as vagotomy sIiouM not Ik* undertaken until a fair 
trial has Ix-en given to mctlical treatment. 
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JEJUNAL ULCER 

If no obstnictioti is demonstrable by x-ray examination, transalKlom- 
innl vagotomy h the preferred treatment for jejunal ulcer If obstruction 
is present a %'agotomy should be perfonne<l, tlie old gastroenterostomy 
taken down and a new one made. The results in a scries of seventeen cases 
treated in this manner have lieen excellent, and there have been no 
recurrences of sj-mploins The patients have been followeil from one to 
twentj'-eight months after operation 

TECHNIC OF VAGOTOMY 

Transabdominal vs. Transthoracic Vagotomy. — Tninsalidominal 
vagotomy has supplantcs! the transthoracic approach because (1) the 
abdominal approach allows examination of Uie ulcer and concomitant 
abilominat disease, .such as giillslones, (2) the nMominnl approach en- 
ables the surgeon simultnucously to perform some tj^pe of operation such 
ns gastroenterostomy or pjloroplasty so that the hjT>omotiIity resulting 
from vagotomy siill not result in gastric retention, (S) the nbdommal 
approach i.s probably safer than the translhomcic; (4) the scar left by 
the abdominal inciiion is less troublesome than the intercostal, where 
neuralgia sometimes follow.s resection of a rib; (5) anatomic studies have 
shown that sulKlinphragmaltc xngotomy usually can be as complete and 
clTectis'e as transthoracic, (C) the results of subdiaphragmatic vagntomjr , 
as indicated by the clinical course of the patients, arccompaniblc to those 
following the transthoracic approach 
Surgical Anatomy of the Vagus. — ^iVnatomic studies of the vagus indi- 
cate that in the majority of cases the x'agi form two large trunks above 
the diaphragm and descend through the esophageal hiatus in the form 
of loo large neiwcs Sometimes the main trunks are former! at or even 
l>clow the level of the rliaphnigm, and sometimes one or two small 
branches arc gi%en off alxne the rliapliragm on«I descend through the 
hiatus with the mam tninks The enferior or left vagus is usually the 
smaller of the two and is almut the size of the lead of a lead pencil. The 
posterior, or right vagus, is often one and one-half to two times as large 
The anterior TOgus lies just lirlow the peritoneum near the midline of 
the esophagus. The postenor vagus has a more raritble position hut 
usually lies behind the middle of the esophagus or slightly to the right 
Its relationship to the wall of the esophagus is not so intimate as that of 
the anterior vagus, and it lies in the loose areolar tissue of the posterior 
abdominal wall more often than in or on the musculature of the esoph- 

, ~ .'....I — ,.i *1 1 _ — »—• -r vagus given off 

■ rs'cs do not give 

’ the stomach 
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Preparation for Operation. — Either general anesthesia or a high spinal 
anesthetic supplemented by pcntothal may be used. 

The stomach sliould be emptied by gastric suctiou and a Levine tube 
left in place to aid in identifying the esophagus. 

Exposure . — midlinc incision is not only less vascular and easier to 
open and close than a left rectus incision, but it also affords a higher and 
hence a better c.vposure. It extends from the umbilicus to the xiphoid 
(Fig. 316). 



Fio SIC.— MKliine inebion xiphoid to umbilicus 


Before proccc<Iing with vagotomy the abdonjen should be e.xplored 
and the surgeon sliould c.xaminc the stomach, tiuodenum, gallbladder 
and esophageal hiatus. It is unwise to perform u gastric operation before 
vagotomy because soiling from the gastric openition results in contam- 
ination of the vulnerable mediastinum and .subdiapliragmatic space 
during the vagotomy. Moreover, if for some reason a satisfactory’- vagot- 
omy cannot be accomplished, it is possible tliat the surgeon would elect 
a radical rather than a conservative gastric operation. 

The left lobe of the liver Hoes not interfere with exposure of the vagus. 
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In '>c\ era! of the earlier eases it seemed dosirahlc to <li\ i<Ie the ava«cular 
iliaphrajmwlic atlachnicnts of the left lo!>c of the li\-cr ami reflect it to 
the rif'lit to obtain bettor cTjiosure of the diapliragin IVitli mcreasiiij; 
experience this maneuver Lis not lieen neccssarj* A broad Denver or 
malleable retractor inserteil tinder the liver to lift it forward affords 
adt^qiiate exjiosiire 



Fea. 317 — locstinf; anterior vaRu* Stomach u puJIni «Iriwn»arJ, stretching 

rls'lnr (issuet ct pfntoafuia and t^ophagui Fagiu it not elastic, heroiBes taut a« a nolin 
string. IS easilr {utpalile IVritonruni is inciscsl, ami nerre is picknl up on a nerre book 

Identification of the Vagus. — TJic antenor vagus is <iiiite constant m 
its location and \is\uUy can l»e found xrith lUUc or no slifncnlly. The sur- 
peon stands on the right side of the table. The stomach is pnispcil m the 
right hand with a moist tape and retnicletl downward, while an assistant 
retracts the liver anteriorly with a Deaver retractor to etjiose the lower 
jvirt of the esopliapus Ily palpation with the left band the operator can 
identify the Levine tidie in the oopluigiis Firm downward traction is 
then cxcrltsl on the »tom.ich m such a way that the esopliagus is 
slretchisl. The mu'culaliire of the <~aijili.ip«s, the |Kritoneiim reflecting 
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from the stomach and the esophagus on to the diaphragm, and the blood 
vessels of the stomach and esophagus are elastic, whereas the vagus 
ner\'e is nonelastic and stands out like a violin string, palpable and often 
visible beneath the peritoneum. As soon as the nerve is identified by 
palpation with index finger of the left hand, the traction on the stomach 
is delegated to an assistant who maintains it while tlie peritoneum over- 
lying the nerve is incised and the ner\’e is picked «p on a long nerve hook 



Flc. 318. — Slripplng vafpis nene A wire Icmp w placed over T.npn and in llinist upward 
into mcdiiiMsnmn lo strip small fll>en from m.ain trunk. 

Its identity is quite uiiniisljik.ible, and as soon ns it is i.snl:ite(l it can be 
pmv«l to be the vagus by folloning it upwanl through the esophageal 
hiatus ill the diaphnigni. The blood vessels of the stomach do not course 
in tills direction nor docs the esophageal hiatus transmit any otlier stnie- 
liirc from the thorax to the abdomen (Fig, 317). 

The nerve is isolated by blunt di.sscclion wiUi a special iiislmnient 
uliicli is passeil through the diaphragm nntl prefcralily higher ->0 that 
there uill Ih* no question of failure to remove all accessible liranches 
(Fig. 31B). The nerve is then clamped willi n Mojaiihan clamp, divided, 



list 


(il^UGh miLC, Jit 


and apain dividetl sc\cral ctntimelers lower. The excised segment i to 
5 cm. in length is examined l>y the pathologist to prove its identity 
iVfler completian ol the Rntcrior Nogotomy the (tjrefingcr o( the left 
hand is msertetl tlmmgh the delicate |>erilonciim of the gaslrohepatic 
omentum nliovc t!ie gastric \essels, as in niohilir.itum of the stomiicli for 
total gastrectomy The stomach is again inilletl dnwnwanl by the right 
liand, and (he posterior \ng\is is Inoatctl l»y }vd|utioii ns a tense coni 



fjo. 915 — l.ocnlmf: postreior sapu nctse. FostmoT u'lwlh Jir* tirhincl sikI t<> 

111 * ortil of rxiphapis. is often »ell *w»y from esoptumis OoHnwanl traction is rsertcl 
on slOBvach. »n4 posterior rafMs u loostesl l»y palpation 

Mng jwsterior to the eaophagiis m the areolar tissue Occasionally it 
appears to Ivc more to the right of the esophagus than directly t>ostcnor 
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of its branches a segment of the nerve is removed, as in the anterior 
vagotomy (Fig. 319). A final examination of the esophagus should be 
made to exclude the presence of additional branches coming down from 
above the diaphragm. It is not necessary to reconstruct the peritoneum. 

Attention is next directed to whatever operation on the stom*ach is 
desirable to prevent gastric retention. Pyloroplasty, gastric resection, 
gastroenterostomy and local excision of the ulcer each has its place, and 
the selection must depend on the size of the ulcer, its location, the amount 
of obstruction, the completeness of the vagotomy and on the preferences 



Fia. 3'JO — ^Technic of pylorophsty After completion of vagotomy either a pyloroplasty 
or a gastroenterostomy is performed in order to facilitate emptying of the dcnervale<l 
stomach. 

of the surgeon. ^YllCIIever feasible, pylorojihisty nould appear to be the 
operation of choice because of its simplicity, because it entails no dis- 
turbance of normal mechanical or phj'stologic processes, and also be- 
cause, if ulceration should recur, gastric resection could be performed 
with ease and without the diflicully involvctl in taking down a gastro- 
enterostomy. But there arc many cases in s\hich the duodenum is fixed 
and foreshortened, in which pyloroplasty is not easily accomplished and 
gastroenterostomy is preferable. In about 50 per cent of the cases, how- 
ever, a simple longitudinal incision through the pyloric muscle and the 
narrowest portion of the duodenum can be sutured transversely with 
correction of any tendency to obstruction (Fig. 3?0). Before the pylorus 
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and again dividetl several centimeters lower. The excised sogmcnl 5 to 
5 cm. in length is cxamineil by the pathologist to prove its identity. 

After completion of the anterior xTigotomy the forefinger of the left 
hand is inserted tUrongii the delicate jicritoneum of the giistrohcp.itio 
omentum above the gastric vessels, as m mobilization of the slomacli for 
total gastrectomy The stomach is again pulled downwanf hy the rigiit 
hand, and the iKistcrior vagus is )nc.itcii by p.dpation ns n tense coni 



W, 319 - Uioalirn nrrrr r«Mlen<x ramit mu-nllj lifs ti?hmd #ncl to 

tb» orbt ot rv.phaRU'^ is orii-o any from Down»»nt tnction n esrrteil 

on tloQuch, *oJ potltnor vspM li lonW I>t patpsiion 

lying l>o^t«•rior to the esopfi.ipis m the areolar tissue. Occasionally it 
aplK-ars to Ik' more to the right of the esoplugus than directly posterior 
and may l.e surprisingly far away from il While an assistant pulls the 
stomach and csophigiis downwanl antrnoriy and to the left, the ner\c 
which is idi-nlifieil 1>> the indtx ringer of the left h.imi is picl-«l up hy a 
ner\-c hooh and i« dis-o< id out, as m the rase of the anterior nen-e. It is 
imjwrlanl to male ct rtam that it passes npwanl through the esophageal 
hulus since tlicrr an- vi-.m-U posteriorly that could be confuscil wilh the 
vagus il its course througli the hiatus is not chcckoil. After dcticn-aUon 
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in which the patient was a poor sui^cal risk, was the only instance in 
which technical difficulties have arisen during vagotomy and the only 
one in which a proposed vagotomy was not completed. 

In several cases no large posterior vagus trunks could be located, but 
several small nerves were found and divided. Occasionally there are as 
many as five or she nen’es instead of the usual main trunks. Only once 
was a blood vessel cut by mistake, and in this case the bleeding was easily 
controlled. 

Insulin tolerance tests have not been made following operation because 
pyloroplasty or gastroenterostomy' causes a regurgitation of bile into the 
stomach and invalidates the test. 

SUMMARY 

1. After two and one-half y'ears of experience with transabdominal 
vagotomy coupled with pyloroplasty' or gastroenterostomy for duodenal 
ulcer, we believe it to be (a) safer than gastric resection, (b) more effective 
than gastric resection in controlling the tendency* to recurrent ulceration, 
and (c) attended by’ lesser morbidity and disability than is gastric resec- 
tion. 

S. The results obtained with vagotomy' and gastroenterostomy or 
pyloroplasty justify this procedure as the Ircatinenl of clioice when sur- 
gical inton'ention is indicated for duodenal ulcer. 

3. Duodenal ulcer is primarily a medical problem, and operation 
should not be advised until medical management lias been given a fair 
trLil. 

4. Most cases of gastric ulcer requiring operation should be treated by’ 
gastric re.«!cction rather than by vagotomy. 

5. Vagotomy’ for gastric ulcer is not recommciidetl unless (a) the ulcer 
is excised and examined microscopically, or (6) the ulcer is so high that 
it cannot be rcsfcted without pcrforniinga total gastrectomy or incurring 
undue risk. 

6. Transabdominal vagotomy' is the preferred treatment for gastro- 
jcjunal ulcer. 
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SURGICAL TREATMENT OF REGIONAL ENTERITIS 


Habold R. Rossmilleh, M.D. an'd George 
Chile, Jr., M.D., F.A.C S. 

Prolonged observation of an increasing number of cases of regional 
enteritis has shown that in most instances surgical treatment is necessary. 
Even though regional enteritis usually has a slow and benign course, the 
progressive pathologic changes in the wall of the bowel so alter intestinal 
function that serious illness results. Our ignorance of the cause of the 
disease, the lack of a specific remedy and the nature of the pathologic 
changes preclude the possibility of a highly successful program of medical 
management. 

The chronic invalid stale of regional enteritis is characterized by 
cramp-like abdominal pain, diarrhea, anemia, malnutrition and draining 
fistulas. The development of fistulas, either internal or external, may 
follow operations or may occur spontaneously and is a common cause of 
morbidity. The severity of the symptoms depends upon the stage and 
activity of the di.scnse, the location and the extent of involvement of the 
intestine. The efficacy of surgical treatment has been proved by the 
frequent restoration of a chronically debilitated patient to n normal state 
of health after operation. 

DUGNOSIS 

A survey of fifty-five cases treated at the Cleveland Clinic* revealed 
the sjTnptoms and physical findings in these patients (Table 1) to be 
similar to those originally described by Crohn, Ginzburg and Oppen- 
heimer.* Cramplike abdominal pain, loss in weight, diarrhea and fistul.i 
formation arc the most common sj-niptoms, and frequent physical 
findings are tenderness in the right lower quadrant of the abdomen with 
or without a p.ilpable mass, fever anil the presence of fistula.s. A mild to 
moderately severe anemia, usually of the hj’pochrnmic microcytic tjq>e, 
and leukocytosis often are present and are proportional to the degree of 
malnutrition and sepsis. Examination of the stool .■'ometimes shows the 
presence of pus, fatly acid ciyslals and occult lilood, but the.se findings 
are not of specific diagnostic value. 

Roentgcnologic .studies of the colon .should be m.ade in all patients sin. 
I>octed of having regional enteritis. The regurgitation of barium through 
the ileocecal valve during examination wiUi the barium enema has been 
a helpful method of deninnslraling the “string sign” (Kanlor*) when the 

fpoin the CIc\fhm! riimr. Cleveland. Ohio 
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lesion js locatcfl in the ferminal ileiim Etaminatinti «f llic cukm aUo 
«!t'i»onslr.itcs the jmsonce »»f roti'tis wilJi or nitijoiit “skij*” areas ntnl 
may iirou«e suspicion as to the {iresoitot* of ileitis if the terminal iletiiii 
cannot ftc Hoctilpc'jiologic stmitea of the small intesluu's alnnild 

al'O be made after Ike oml Administmtion of barium to demonstrate 
changes id>o\c the tcrnunal deum and tlte iire<ctice of ’‘skiji'’ areas of 
involvement provimal to a previously* shnun b'sion A plain film of the 
alxlomcii m.iy Ik* of value if the disease is eompliraled liy obstruction 
but docs not establish a sliffcrentLd diagnosis of the cause A roentgeno- 
gram of the chest should always lie nuide to e>:cliii)e the presence of 
tulierculosis 

IVoctoscopic ex.imination should l»e made in all cases to e'tcliide tlie 
possibility of coexisting colitis In some mslauccs edema or small punc- 
tate ulcerations of the rectal mucosa, <]uite ihtTcrent from the usual 
picture of ulcerative colitis, may Ik* iioIiiI 


TXULF. i 

Sruerovs is FirrT ntK 0»sts 


' Cramplile . 
Xdomiiul 
ItaiA 


Sicnifiront 
UncM t-o's 


biarrlira 


Drairtifiir 

\ilomina> 

•SJIJIM 


Niimtifrof case* 


10 SJ i7 14 


The ihagTiosw of regronal iv usually ««t rhfl/cult if this condi- 

tion is consitlvreil s'hcn tlcahng with patients who have symiitoms sug- 
gesting acute apjicndicilis, idceralive colitis, or inteslin.il obslniclioii 
The th'sease should he su.«{>cc(cd m aH patients who fi.n e fframingalidoni- 
in.nl fistulas after ojieration. oiterovi-sical fistiihis, euterovaginal fistulas 
and anal fistulas llcgional cntcnlis also imiy c.iu<o an um splaiiusl fever 
without intestinal symptoms 

A definite diagnosis deficnds on jiositiso roentgenologic fintlmgs, but 


Inmcn by the stenosiug au<t fibrosing process. I iceraiioii of tiie mucosa 
is most notable along the margin of themeHOtcnc l>ori{f r TJie mesentery 
is often greatly thickcnwl and shortened and the lymfih nodes eiilargerl 
Dense adhesions m-ay be present fielween sanous hxjps of l>owtj .md 
^urieUil twritoncum, and cxtem-al or internal fisliibs may Ik* s<en 
U»'"iou:d enteritis must Ik- diffcrcntut«I friim other acute and clmmic 
inflammatory Ic'ions and fnun neoplasms of the iiitestim- In Hit* acute 
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form it may be confused with appendicitis. The presence of mild symp- 
toms of crampHke abdominal pain, loss of weight and diarrhea for days 
or weeks before llie acute episode should suggest the possibility of re- 
gional enteritis and lead to careful roentgenologic examination of the 
small bowel. 

The terminal ileum may be involved as the result of the extension of 
ulcerative colitis. In these patients, however, the disease process is usually 
an extensive one with severe bloody <liurrhea and characteristic roent- 
genologic and proctoscopic findings of ulcerative colitis which establish 
the diagnosis. Tuberculosis may involve the terminal ileum and the right 
colon and be indistinguishable from regional enteritis by roentgenogram. 
In the absence of pulmonary tuberculosis it is unlikely that a lesion in the 
terminal ileum is due to tuberculosis, whereas the presence of active pul- 
monarj- tuberculosis suggests concomitant tuberculosis of the bowel. 

The positive identification of Endamoeba histolytica in tlie stool and 
a favorable response to antiamebic therapy aid in diflercntiating regional 
enteritis from amebic granuloma. 

Neoplasms of the small intestine may produce clinical and roentgen- 
ologic pictures similar to those of regional enteritis. If it is not possible 
to make a definite difTorcnttalion by roentgenologic o.xamination, an 
exploratory laparotomy is indicated. 

MEDICAL TREATMENT OF REGIONAL ENTERITIS 

The officncy of any form of Ircalmcnt for regional enteritis cannot he 
evaluated properly unless the |Kiticnt has been o.xamincd repeatedly, 
both clinically and by x-rny, over long |)crio<Is of time, as recurrences are 
common even after all disease<l bowel has been surgically rcmovetl. 
Oarlock anti Crolin* reported a case in which there was a recurrence 
twelve years after the initial openilioii. In one of our paticnl.s the disease 
rc'curred at the end of nine and one-half years. 

The mo<lical treatment of regional enteritis .shoiihl ho limited to (I) 
early acute cases, (5) inihl chronic cases without fever, wasting, or ob- 
struction, and (3) <lifTusc involvement of a large part of the bowel. 

As there is no .siK*cific rciiwly for regional enteritis, medical manage- 
nieiil includes b«l rest, a high caloric, high protein, low residue diet, vita- 
mins, iron, blood transfusion and the use of various sulfonamide and 
antibiotic prepanitions. lairge doses of iJcnicillin may bo of some value 
III fulminating acute cases but arc of no value In the chronic stages, 

.Ml acute cases of regional enteritis do not progress to a chronic cica- 
triring stage. While on mililarj' duly we have ob-ervt‘fl .several cases of 
iieiile rc-gional enlerilis which .subsided without any Irealinenl other than 
exploration There was no recurrence of .s\nnploms, at lea-t for the iieraHl 
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of a few montlis in which the patients were followed, and the disease 
could not be dcmonstraled by roeulgenologic examination One patient 
operate*! on at the Cleveland Oinic had an acute jejunitis and has been 
well for seven and onc-half years after an exploratory’ laparotomy. In the 
acute cases conscrs'ativc management appears to be safer than radical 
operations If the disease becomes chronic and symptoms persist, definite 
surgical treatment is indicated 

Patients whose sj^roptoms arc mild ami who have neither fistulas, 
fever, nor sj-mptoms of obstruction should be gis-en a tn.al on modicid 
management in the hope lliat a s]>ontancous remission will occur. Two 
patients in this categorj* have l»een observeil for two years and two and 
onc*lia!f 5 ears, respectively, and are completely free of symptoms IIow- 
cs'er, oiK'ratioii should l>c jicrfomictl uprm all patients who continue to 
lose weiglil ansi strength while receiving eonservutive treatment. 

IVDICATIONS FOR OPERATIOS 

The ruaj'orily of cases of regional entmlis may be classified in two 
gnuips. 0|Kratinn is imhcativl in liotb groups. 

1 Patients with chronic region.il enteritis without obstruction or 
fistulas who fail to enter a remission after meshcal treatment. Since 
irrciKiruble dam.igi* has already occurre*! m these cases, it is probably not 
worth while to attempt conw*rvalive treatment if sjmptoms are severe 
or of even mixlenitc seicrity 

i Patients with obstniction or fistulas do poorly on medical treat* 
meiit an<l should Ik* operate*! iip«>n unless the extent of the involvement 
of the intestine renders the situation hoiicicss 

SURGICAL TREATMENT OF ACUTE REGIONAL ENTERITIS 

In acute regitinal enlenlis the symptoms may be of such short duration 
lli.il the dhspioMs IS not suspoclc*! prior to the operation. At the time of 
operation, a scgnient, several segments, or even a major portion of the 
small Imwel may Ik* rtsl an*! thickened and the mesenteric IjTnph nodes 
rnlargwl. the area involie*! is often sharply dcnvarcatc*! from the normal 
Imwcl Sometimes, ilesplle the fact that the onset of symptoms has been 
acute, the changes in the Iwwcl lias'c the typical appearance of the 
chrome phases of the dise.a«e 

Since in the acute cases the diagnosis is not usually established before 
o|H*raliiin the patients are not pivpareil for anastomosis or resections of 
the low el l'n<Ier tliese circumsLances it is often wise to do nothing more 
than explore the alxlomen and defer any decision as to the necessity of 
more radical i*j>erations until the condition of the patient can be evalu- 
ated. In at l«-ast one case a second operation was performed because of a 
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lesion found at the first operation, but thorough exploration failed to 
reveal any trace of the initial lesion. We therefore believe that in some 
cases acute regional enteritis is reversible and should be given a trial on 
conscrv’ative treatment before more radical measures are underUikcn. 
One hundred thousand units of penicillin given every two hours has 
sometimes appeared to speed tlie subsidence of acute symptoms. 

The appendix can be removed safely in some but not all cases of re- 
gional enteritis, ^^^len the cecum is involved, removal of the appendix 
may result in a fecal fistula. Since minimal or earlj' involvement of the 
cecum is not always apparent on gross examination the appendix should 
not be removed if the underlying disease is recognized. 

SURGICAL TREATMENT OP CHRONIC REGIONAL ENTERITIS 

If symptoms are mild, if there are no fistulas, if there is no evidence of 
intestinal obstruction, and if the patient is not anemic, febrile, or losing 
weight, there is no need to advise operation for uncomplicated regional 
enteritis. The disease docs not appear to spread any more rapidly or any 
further if the involved area is resected than if it is not. The situation 
appears comparable to a localized area of ncurodermalitis. Whether or 
not this area will Increase is dependent on some systemic factor rather 
than on contagion from a local focus. Removal of a segment of ileum 
probably gives no more protection against spread or recurrence of enter- 
itis than does excision of the plaque of dermatitis protect against exten- 
sion of this disease. 

Since resection of the bowel does not appear to have any effect upon 
the underlying cause of the disease, operation cannot he regarded as any- 
thing more than a form of symptomatic treatment. Operation is indi- 
cated only when the symptoms arc intractable and when the complica- 
tions are serious or disabling. 

If the sjTnptoms are severe and intractable, especially if complications 
.such as intestinal obstruction, anemia, fever, or nutritional disturbances 
are present, an operntion gives good prospect of relief. Some surgeons 
prefer to resect the affected 1k>wc1, others to divide the bowel and make 
an anastomosis, usually an ileolransversc colostomy, in .such a way as to 
exclude and sidetrack the terminal ileum and right colon. In our experi- 
ence, unless fistulas are present, the exclusion opcralioti witli division of 
the bowel has been safer than resection and just as effective in relieving 
symptoms aiul restoring the patient to a state of health and wcll-hoing. 
When fistulas are present re.section is a more prompt and certain method 
of assuring their closure. In the absence of external fistulas, however, 
short-circuiting operations, provided that the involve*! Imwcl is exclude<l, 
bring relief of .s>Tnj)loms and cause large inflamniatorj' masses to disai>- 
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I>car. If the bowel is not divided sn as to exclude completely the mvolvetl 
area, .sjTaptoms usually persist and a second operation is neccssarj'. 

Case I — A msn 82 years of age romplained of \ omittng, loss of CJ pounds in 
weight and epigastric pain of four jTars* duration. Physiea! examination showed 
no ahnormahties except for e\ idener of loss of weight rrocloscopic examina- 
tion disclosed an area of loeslizetf inflammation in the sigmonf C} inches trom the 
anus 

Iloenfgcnologic examination after a l>arium meat cfemonstriteif an area of 
constrietion of the proximal jejunum with partial olistnietion \ diagnosis of 
regional enteritis was made and operation adtised 

At operation it was found that thehrst Oineliesof the jejunum was ins oUedm 
a chronic inflammatory process Tlie remainder of the small liowel was normal 
except for an area of regional enteritis involving the <!i<tal C inches of the ileum 
A Meelcel's diverticulum also was present, arising in an apparently normal section 
of the ileum. 

A gastroenterostomy was performed, the MecVel’s diverticulum was excised, 
and the ileum was divided 10 inches from the ileocecal valve Tlic ends were 
turned in and a sule-to-sidc anastomosis was made lietwecn the proximal ileiim 
and the transverse colon 

Convalescence was uneventful Tlie |>atient left the hospital on the eighth day 
after operation Two months later he reportesi that he had gained 20 (lounds and 
liad had no gastrointestinal symptoms I'rocloscopi'c examination for lOj inches 
was negative, indicating that the inflammatoo reaction had prohahly leen sec- 
ondary to the ileitis and had subsided after the ileum was excluded 

DIFFUSr SEGMENTAL ENTERITIS 

Ifeponal enteritis somctime.s involves most of the .small Ixjvvcl anif 
part of tlicl.irpe bowcl.or fometinies nil of the l-irKc liowel nnd p.irt of the 
stn.xll bowel, occasionally there ore “skip” amis involving j-ectionv of 
small or large liowclor lioth. In (lie more extensive caves opera t ion siiould 
not lie ntlemplcsl other than |>««vibly an ileostomy in tlinve patients 
having an as.socialevl severe ulcerative colitis with inlolenible sjTnploms 
Wicn tlic involvement is cbicflj in the small liowel, resections or c.xclu- 
sion of up to 50 or CO per cent of the Imwel can Ik* iK-rrormctl wiUiont 
seriously imp-iiring the niitrilinn of the (utrent fn vascular lesions of the 
5tn.all bowel even more radical rr«cclioiis have l*evn n-ported,* but the 
tendency for innammalor>* <!ivea«c to recur nnd to interfere w ilh absorp- 
tion in the remaining {vortion of the Imwel rx*nders such radical ivnctions 
for regional enteritis of questionable value. 

^\Ticn Uie bowel is involved in “skip” areas with noimil liowel inter- 
vening, the involved areas can be hy-passcvl by tniiltiple anastomosis or 
can be lesccleil, but unless olisfruction is present or unless there are 



suHGiCAL treat.me:nt of begion'al enteritis 


1145 


fistulas, extensive "skip” areas are best left alone. The risk of multiple 
anastomoses between loops of potentially diseased bowel may be con- 
siderable. When obstruction is present, however, the risk must be as- 
sumed, and if all goes well the results may be excellent. 

Case II. — A woman aiycarvofagecomplained of pain in tJie right lower quad- 
rant of the abdomen of ten dajV duration. Her appetite had been poor for five 
years and she had lost 23 pounds the past three j-ears She had always been con- 
stipated 

Physical examination was normal except for undernutrition and a mass in the 
region of the right adnexa and cul-de-sac. TJie possibilitj* of regional enteritis was 
.suspected because of the nature of the mass. Roentgenograms of the small bowel 
after administration of a barium enema showed that the distal 4 inches of the 
terminal ileum filled normally, hut above this point the ileum w as narrow and the 
mucosal pattern was irregular 

After adinmibtration of haritiiii hy mouth a short fistulous tract was visualized 
in the pelvis, and a diagnosis of regional cnlcritLs was made. 

.U operation the cecura and several feet of the terminal ileum were found to be 
involved in n chronic inflammatory process and were fixed in the pelvis. The 
bowel was divided above the Involved area, the cmls were turned in, and a sidc- 
tO'Sidc ilcolmnsverso colostomy was made. 

Convalescence was uneventful, and the patient left the ho'-pital on the seventh 
postoperative day Six weeks later she had gained 7 pounds and was feeling 
entirely well. The pelvic mass was no longer palpable by either jwlvic or abdom- 
inal examination 


TECHNIC 

Tlic tcclitiicof anavtoniObis tsa niallcrof i>crsonal preference, but in our 
c.xpcrieiico a .side-to-su!e anastomosis has provcil .safer than an ciul-to-side 
or end-to-end. Catgut is uscil throughout in two layers of continuous 
.sutures. The operation is open, nihbcr .sliml clamps being used to prevent 
soiling The commonest site of nnaslomosis is between the proximal loop 
of the tran«ecte(I ileum an<l the transverse colon. 

If the luiwel is resix-tml no attempt is made to remove all of the cn- 
largc^l lymph nodes which an* found at the root of the mesenterj*. These 
w ill .subside .sponlaiH-oiisly after the Imwel has htTii removed. The bowel 
shouUl be clividtHl at least 0 indies away from the last grossly involved 
segment Ui assure healthy tissue for anastomosis. 

RESULTS 

In a gniup of fifty-five jiatieiits forty-seven surviveil the iinrnwHatc 
jKisiopcrativ e peruMl and forty have Ihtii follow ihI for fnim one to fifteen 
years. Of this gniiip Iwcnly-onc patients have been snbjt'ctix! to side- 



1144 


II. R. ROSSMILIXR ANO GSORGE CHILE, JR. 


pear. If tlie bowel is not flividwl so as to exclude completely the involved 
area, sj-mptorns usually persist and a second operation is nocessarj’. 

Case I ~A man S2 years of age complained of vomitmg, loss of 65 pounds in 
weight and epigastric pain of four jears' duration. Physical examination showed 
no abnormalities except for evidence of loss of weight Proctoscopic examina- 
tion disclosed an area of localiaed inflammation in the sigmoid Cj inches from the 
anus 

Boentgonologic examination after a barium meal demonstrated an area of 
constriction of the proximal jejunum with partial obstruction. A diagnosis of 


except for sn area of regional enteritis involving the distal 0 inches of the ileum. 
A Meckel’s diverticulum also was present, arising in an apparently normal section 
o! the ileum 

A gastroenterostomy was performed, the Meckel's diverticulum was excised, 
and the ileum was divided 10 inihcs from the ileocecal valve The ends were 
turned in and a side-to-side anastomosis was made between the proximal ileum 
and the transi'erse colon 

Convalescence was uneventful The patient left the hospital on the eighth day 
after operation Two monthi later he reported that he had gained 20 pounds and 
had had no gastromtestiaal symptoms Proctoscopic examination for lOj inches 
was negative, mdioating that the inflammatory reaction had probably been sec- 
ondary to the ileitis and had subsided after the ileum was excluded 

DIFFUSE SEGMESTAt ENTERITIS 

Hcponal enteritis sometimes involves most of the small bowel and 
part of the large bow el, or sometimes all of the large bow cl and part of the 
small bowel; occasionally tJim are "skip” areas involving sections of 
small or large bon cl or both In the more extensive eases operation should 
not be attempted other than possibly an ileostomy in those patients 
having an associated severe ulcerative colitis with intolerable symptoms. 
Wien the involvement is chiefly in the small bowel, resections or exclu- 
sion of up to 50 or 60 per cent of the bowel can be performed without 
seriously impairing the nutrition of the patient. In va'icular lesions of the 
small bowel even more radical resections have been reported,* but the 
tendency for iiiflamnialorj- disease to recur and to interfere with absorp- 
tion in the remaining portion of the bowel renders such radical resections 
for regional enteritis of questionable X’aluc. 

^Taen the bowel is involved in "skip” areas with normal bow’el inter- 
vening, the involved areas can be by-passed by multiple anastomosis or 
can be resected, but unless obstruction is present or unle&s there arc 



SURGICAL TREATMENT OF REGIONAL ENTERITIS 


1147 


2. Medical treatment for regional enteritis should be reserv’ed for the 
acute and mild chronic cases and for tliose witli diffuse involvement, 

3. Surgical treatment should be employed in patients having chronic 
enteritis with moderate to severe symptoms, in diffuse enteritis and in 
regional enteritis with complications such as fistula or obstruction. 

4. A sidc-to-side anastomosis without exclusion of the diseased segment 
of bowel rarely results in a longstanding remission of sjTnptoms. 

5 . Anastomosis with division of the bowel and exclusion of the involved 
segment usually results in remission of symptoms. The early results are 
as good as those obtained by resection. 
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.MALIGNANT TUMORS OF THE SMALL INTESTINE 


E A Maxwkll, M I).,* Geougk Chile, Jr., M.D , F.A.C.S. 

AND Rodert S Dinsmore, M.D , F.A.C.S. 

Malignant tumor', of tlu- bmnll intestine Jire found in fewer than two 
cases a year at the Cleveland Clinic. This rarity of occurrence may have 
led to insufreient .stmly of these tumors and to <lelay in their recofjnitioii. 
It has .seemed advisable, thctt'fore, to assemble the <lata regarding these 
cases and to evaluate modern mclho<ls of diagnosis and treatment. 

From 10i2'2 to there occnrreil among our patients forty malignant 
tumors iji tJie .small intc.stiiie, lhirty-si.\ of these being found at o/>eration 
and four at autopsy. Of the tbri'c varieties of tumor, carcinoma occurred 
m twcnty*onc cases, .sarcoma in thirteen caves, carcinoid in five cases, 
Aiul both a sarcoma and a caremoul in the tcnninal ileum in one case. 

The carcinomas cncountcriHl m the small bowel arc, acconling to 
Ea ing,‘ mostly adenocarcinomas ami may arise from polyps. Infiltration 
of the wall may cause stenosis of the turnon and result in intestinal ob- 
struction. Intussusception is a rare complication and perforation still 
more infrequent In the maj(»rity of cjist*s melnstasis has occurred before 
the patient is .subji'ctcd to oiK'nitlon. 

The term spindle-cell sarcoma includes loiomyo<«irconia, fihrosarcom.i 
ami neurogenic sircoma. I.;iek of difTcrentiation may make diflicult the 
accumte i{lcntificatinn of the .specific cell type. Sarcomas of the small 
inte.stinc Icml to grow outwan! from the scrovn, therefore stenosis of the 
lumen is a rare and late complication. Symptoms of obstruction mav 
occur from presssurc of the mass or kinking of the bowel. 

('arcinoid tumors arise fmm tlic Kultschit7.ky, or argentafline, cells 
deej) in the glamls of the mucosa. They arc foumi in the .small intestine, 
usually occurring as small, firm, yellowish, circnmscribetl nodules in the 
submucosa. The larger tumors invade locally and m.iy nicbistasizo t<* 
regwmal lymph nodes and occasionally to the Uver. MicniscopicuUy thes^' 
neoplasms are coiniioscd of sm:dl masses of cuboida! cells ^^||^cll, wlim 
impregnatisl «itli silver, tvvcal argeiit.afliiie gnimiles. 

INCIDENCE 

Malignant tnnu>r.s of the .viimll intestine form only per cent of the 
nndiimant tumors fotiiul thmurliont the inte'.tinal Imel.* In cases 

Fn-m tlif nessliTnl rimic, rirs<*lan>l. Ohio 

• A fornirr Frlton in Mirprrj, nesrlswl Clinic, C|ci^|,in.l. Ohio 


Ilia 
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collected from autopsy reports Shallow* found the incidence of primary 
malignant tumors of the small intestine to be 0 to 1 per cent, compared 
with S.6 per cent of similar tumors in the targe intestine. [Malignant 
disease occurred with equal frequency in all three divisions of the small 
intestine, but sarcoma was more frequent in tlie ilcum and carcinoma in 
the duodenum and jejunum. In the duodenum carcinoma was six times 
as frequent as sarcoma, m the jejunum three times as frequent, and in 
the ileum only one half as frequent. 

Incidence of the tliree types of malignant tumors in the Cleveland 
Clinic series is shown in Tabic 1 Classification in this senes was as fol* 
lows; 


TABLE 1 

iKaniaJcE or Threb Ttits Ateoatnxo to Sna 


Site ] 

1 Catcioomn \ 

Sarcoma 

Carcinoid 

Duod*tium i 

4 i 

1 

0 

Jejususi ! 

♦ ! 

5 

1 

Ileum 1 

13 1 

C 1 

3 

Multiple 

" 1 


: 8 

Total j 

! 

“ 1 

0 


Comnoma 

Adenocarcinoma 
Cudnoma simplex 
Sdrrhous 

Soivomd 

Spiadle^l] MTcoma 
LympliMarcoina 
'ReUcnlnm cell sarcoma 
^teIaoosaKoma 


Cwcinovt 

ArgentaCdnoma 5 

Age. — C. W Mayo,* reporting in IMO on a series of 108 malignant 
tumors of the small mtesline, found that the average age of patients was 
62 6 years. Occurrence among men was two and one half times that 
among women. Lymphosarcoma occurred more frequently in the third 
and fourth decades, and carcinoma was more common in the fourth and 
fifth decades. This corresponds with the age distribution of patients in 
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our series in which the average age of patients with carcinoma was 5S.1 
years, sarcoma 43.7 years, and carcinoid 54 years. 

Arranged according to decades Ihediseaseoccurred as shown in Table 2. 

• SlTilPTOMS 

Because the contents of the small intestine are liquid and obstruction 
is a late manifestation of tl\c disease, and because bleeding of sufficient 
severity to give symptoms rarely is observed, the sjTnptoms of malig- 
nancies of the small intestine appear laic, when the disease is far ad- 
vanced. 

Symptoms of advanced malignancy of the small intestine are general 
weakness, loss of weight, fatigue, anemia and cramp-Hke pain in the 
midabdomen. These sjunploms may be insidious, and several months 


TABr^ 2 

Lkcioence or Decvde of Life 


Decade 

CarciDoma 

Sarcoma 

1 Carcinoid 

Third 

2 



Fourth 

2 



Fifth 1 

14 



Sixth 

S 



Seventh 

0 



Total* . 

21 

1 

1 ' 


*One pBticnl had sarcoma and cardnoid 


may elapse before a physician is consulted. Pain develops late andmay 
be inlennillcnt. Constipation is common but may alternate witli diar- 
rhea. Nausea and vomiting or sjTnploras of obstruction or perforation 
may occur. Occasionally a patient delects a mass in tlie abdomen. 

Sjunploms in this scries occurred as follows: 


loss (5 to CO pounds) 
General weakness . 

Fatigue. 

Anomia 

Pain (cramps in miilabdomen) 
Nausea and romitlng ... . 

Constipation 

Palpable mass 
Diarrhea 


Per Cent 
... 8S 
Si 
Si 
78 
77 

es 

59 

22 

19 
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DIMSMORE 


In the patient'! with sarcoma 77 pwcent had a rc<l cell count helow 
4,100,000, while with carcinoma only 33 per cent of patients had sub- 
normal counts, and with carcinoid no counts were below normal. The 
average hcraoglobm level was 71 per c«il, with a high of 111 per cent 
and a low of 25 per cent. Only two patients had noted rectal bleeding 

When the lesion was Jiigh in the gastromtestinal tract the symptoms 
impelled the patient to seek rehef earlier. TIjc average time Iw-fore tlie 
patient .submitleil to opcratifm was two months for diiotfenal carcinoma, 
eight roontiis for jejiiiud camnomn and twelve months for oiircuiomn 
of the ilenm 

A palpable tumor mas', was jwesent in nnic cases, fonr in the ilcum, 
two m the jejunum, one in the linodenum, aiwi two in multiple areas 

DIAGNOSIS 

Clionl* has suggested that « “nuhalion biopsy’* of 2D0 rof <Ui'p roent- 
gen therapy may aid in e«tabiis!mig the diagnosis If the timior is » 
lynipho'»arcoina there may be a recogiuzaide dimimitjon m sire ivitliin 
seventy-two hours Tins proccihire, however, is of iimilc<l application iis 
compared to rncnlgenograjiby. Since 1042, 4G jier cent of the* cases have 
been diugnosed by tlic roentgenologist as obstructing le'vions, prolmMy 
neoplasms Erroneous clinical diagnoses which have been made in thchc 
cases of malignant tumors of the small liowcl have inchulcd mtostinal 
obstruction, duodenal ulcer, divctliculitis, pancroatilis, salpingitis, ami 
carcinoma of tlic stomach, jianctcas and reclosigmoi'l 

The Icchmc of roentgenography is mote reliable If only u small amount, 
not over 2 ounces, of a thin suspension of Lanum is given by moulli. In 
this way large amounts of barium in different intestinal loops ilo not 
overlap each other. The loops can be manipulated under tlie fluoroscopc, 
and films can be taken for heller visuahtation of detail. The time for 
taking interval films varies from minutes lo hours and depends upon the 
ohscri’ation m-nlc at fluoroscopy- Wien the lesions lie low a barium 
enema will afT<»rd better visnalization of the terminal ileum 

treatment 

If It has iiwii po'sihli,- to attack the sliscasc coinjiar-ilivcly early m its 
course the trciilment of choice is resection of the involveil portion of the 
bowel with n w «-dge of mescnlety, followesl in most cases by a side-to-sule 
anastomosis If the ileocecal valve is involvetl, it may he necessary to 
resect the terminal ileum and part of the ascending colon and rc-cstab- 
lish continuity of the intestinal tract by ileotransverse cfilostomy. If the 
tumor is fi.tp<l or >f extensive mcl»sta«!es are present it m.ay be preferable 
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to by-pass the tumor by such palliative proceiiures as enteroenterostomy 
or gastroenterostomy 

Postoperative x-ray therapy is indicated in the treatment of sarcoma 
but has little effect on carcinoma or carcinoid. 

Special sjTnploms require appropriate treatment. Dehyiiration, 
edema, anemia, avitaminosis, or evidence of chemical imbalance should 
be corrected before operation A ^liller-Abbolt tube should be passed 
forty-eight hours before operation and allowed to remain in place after 

TABLE 3 

Opmi%tiovs EupLorcD 


Ileseclion an<l nnaslomosi^ 
Kesection and ileocoloslonn 
Knteroentproatoinv 
Itastroenlero'loraj 
ninp-.y 



TABI.E 4 

I{ka« LTV IN V^niois .N*rRir> 


Surpeon 


Fra<*pr 

Cnmpron 

Mnjoand NVltrour 
Clevptnnd Clinic «cnf< 


C’asc< 


J3 

-ran 



operation. This proccnlure nsnally will prevent the development of ileus, 
and when this danger lias psisstnl the IuIk* ni.iy ho rcmnvetl. 

The procedures carri<*d out on the thirty-six p.iti(‘nts in this series arc 
shown in Taiile 55. 


pnOGNOSlS 

Since malignant tumors of the .small intestine give few if any symptoms 
ill their early stages and since they usually are advanccil and have metas- 
la'iriNl before the diagnosis is made, the results of treatment are jioor. 
Only in tJie eareinnid tumors is ihe prognosis favorable. 

laghl of till* nine patients still living aiv m giK>d hoaltli. The fither 
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patient now has metastasis to the peritoneum and will not long sur- 
vive. 

Six of our patients died following operation. The duration of survival 
of these still alive is shown m Table 6 Analysis reveals that most deaths 
occurred in the hospital following operation or within one year of dis- 
charge (Table 7). 

TABLE S 


SvB\-n AL IN CLEVELAifD CuNlC SeBIES ACCOBDIN'O TO TtPB OP TniOB 


Type of Tumor 

ALre I 

Died 

(All Causes) | 

Follow-up Data 
Not Available 

Carcinoma 

2 i 

IS 

6 

Sarcoma 

« 1 

e 

i 

Carcjnoid 

1 1 

' 

1 

Total 

0 j 

16 

11 


TABLE C 


Dvbmiov of Scrvitai, of Those Snu. Auvr 


Type of Tumor i 

1 Yeor or 
Less 1 

S Yrs j 

5 Yrs 

17 Yn 

1 

CarciDoma 

0 

1 

1 

0 

Sarcoma 

4* 1 

1 

1 

0 

Carcinoid 1 

0 1 

0 

0 

1 


• One hiu recurred 


TABLE 7 

Tjjie of Death in Behtton toOper ^tiox 


Tj-pe of Tumor 

Following 

Operation 

6 Mos to 

I Yr 

1'8 Yrs 

5 Yrs 

Carcinoma 

5 

5 

3 

1 

Sarcoma 

I 

0 

1 

0 

Cerdnoid 

0 

0 

1 

1 0 


Recurrence of the tumor was regxmsible for the death of eight pa- 
tients who surrdved operation hut died Liter. The patient who had had 
an enteroenterostomy for a large carcinoid tumor died two years after 
operation from extension of the growth Included in tlie operative mor- 
talit}' of 17 per cent are one death on the first postoperative day, three 
on the second, one on the eightcoith, and one on the twenty-fifth. 
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CASE HEPORTS 

Tliree cases are reported, the first of which is typical of carcinoma, tlie 
second of sarcoma, and the third an unusual coexistence of sarcoma and 
carcinoid in the terminal ileum. 

Case I. — A white man, 62 years of age, complained of severe cramplike pain 
in the abdomen, loss of appetite, loss in weight of 25 pounds, frequent vomiting, 
alternating constipation and diarrhea, and occasional mild bleeding from the 
rectum for five months. 

Physical examination revealed a moderafclj' emaciated man with pallor of the 
skin and mucous membranes. The abdomen tvas somesshat distended and tjTn- 
panilic \\ ilh tenderness to pressure to the right of the umbilicus. Rectal examina- 
tion revealed no masses, tenderness, or hemorrhoids. 

A Miller-Abbott tube was passed into the intestine. Dr. T. E. Jones explored 
the abdomen through a low midtine incision and found an indurated mass involv- 
ing the ileum 18 inches from the ileocecal valve Tlie mass and a wedge-shaped 
piece of mesentery ere resected, and a side-lo-side anastomosis of the ileum was 
performed. 

Pathologic examination rc\ealed a small constricting lesion of the ileum nith 
dilatation of the proximal loop and a small loop of kinked bowel incorporated in 
the mass. Microscopic examination showed the entire mucosa to be replaced by 
a new gron'th composed of sheets of highly atj'pical polygonal cells. 'Pwo IjTnph 
nodes were partially replaced by carcinoma simplex. 

Recovery was uneventful. In July 1046 the patient nas in excellent health. 

Case II.—A nhite woman, 58 years of age. comjdained of loss in eight of 6 
pounds in two years. In the six months before entering the Clinic there had been 
dull, aching, midabdominal pain and intermittent epigastric fullness and distress. 
For two months she had liad a poor appetite and for three weeks had vomited one 
hour after eating. 

Physical examination rcxcalcd a tender movable mass 2j iiiclics in thickness 
just to Uie right of the umbilicus, and generalized tenderness o%er the epigastrium 
and right upper quadrant of the abdomen 

Roentgenologic examination revealed a markedly narrowed segment of upper 
jejimum in the right side of the abdomen, measuring about 12 cm. in length, with 
some dilatation of the bowel proximal to the Ie«ion. A tentative diagnosis of 
lymphosarcoma of the small intestine was made. 

Laboratory examination resealed a coimt of 3,700,000 red blood cells and 
hemoglobin of 43 per cent. 

The patient was admitted to the hospital, a Miller-.Vbbott tube was passed, 
and three blood transfusions were given. Tlie abdomen was explored by one of us 
(R. S. D.} through a right midrectus tnosion and a sinooUi glistening tumor mass 
inTOlving about 16 cm of jej’imum was found (Fig. S2I). Tlie involved bowel and 
corresponding wedge of mesentery were resected, and a side-to-side anastomosis 
was performed. Tlie postoperative course was uneventful. 
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patient now has metastasis to the peritoneuiri and will not long sur- 
vive 

Six of our patients died following operation. The duration of survival 
of these still alive is shown in Table 6. Analysis reveals that most dcatlis 
occurred in the hospital following operation or within one year of dis- 
charge (Table 7). 

TABLE 5 


Sttsvtvai. is Cle> elam> Cusic Sebiss accordixg to Ttpl op Tuiioa 


Type of Tumor 

i AIIt* ^ 

Died 1 

1 (AU Causes) 

Follow-up Data 
Not Available 

CarciBonui 

- j 

13 1 

6 

Sarcoma 

0 i 

1 ^ 

4 

Carcinoid 1 

1 ! 


1 

Tol«l 1 

1 

I 16 1 

11 


T^tBLE 6 

Duration or Sobmtal op Titosc Siiu. Auve 


Type of Tumor 

1 Yeor or 
\ Less 

SYrs 

« Yrs ' 

1 ITYrs 

Carcinoua 

0 

1 

1 1 

1 0 

Sarcoma 

4* 

1 

1 j 

i 0 

Carcinoid 

0 

0 ' 

0 j 

1 1 


Type of Tunior j 

Following 

Operation 

$ Mos to 1 
lYr 

1-2 Yrs 

5 Yrs 

Caraaoma 

5 

3 

a 

1 

Sarcoma ' 

1 ' 

0 

1 

0 

Carcinoid 

1 0 1 

0 

1 

1 0 


Recurrence of the tumor was responsible for the death of eight pa- 
tients who survived operation but died later. The patient who had bad 
an cntcTOentcToslotny for a large carcinoid tumor died two years after 
operation from extension of the growth. Included in the operative mor- 
tality of 17 per cent arc one death on the first postoperative day, three 
on the second, one on the ciglitcenth, and one on the twenty-fifth 
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the cecum. A small tumor was also i>alpable at the ileocecal vaKe. llesectioii of 
the terminal ileum and ascending colon with ilcotransversostoiny was performed. 

Pathologic examination rcvealet! a leiomyosarcoma of the ileum Ifl cm. from 
the ileocecal valve, measuring 10 5 cm in diameter, and an argentaflinoma of the 
ileum at the ileocecal valve measuring 3 cm. m diameter. No metastases were 
found in the lymph nodes. 

The patient was discharged from the hospital on the eighteenth postoperative 
day. There was no evidence of recurrence ten months later. 

CONCLUSIONS 

1. RInligiiniit tumors of the .small intestine arc rare 

2. Symptoms do not occur until late in the course of the disease. 

3. Tlie diagnosis is rarely eslalilisheil licforc extension or metastasis 
has rendered the lUscase incurable. 

4. \Yith careful rocntgenograpliic technic the correct diagnosis can 
be established in about half the cases. 

5. Radiation may be of value hi the Ireatnieiit of lymphosarcoma. 

0. The intestine should he intubateil prcopcratively and tlic tube left 
In place after operation until the danger of ileus is past. 

7. T!ie jirognosis of nialignanl tumors of the small intestine is poor. 

8. If paliciils with malignancy of the small intestine aro to be cured, 
the diagnosis must lie estahlishtxl earlier than it has been in the past. 
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SURGICAL MANAGEMENT OF CARCINOMA OF THE COLON 
AND RECTUM 

T. E. Joses, M.D., F.A.C.S. 


Great improvements Lave occurred in the surgical management of 
carcinoma of the colon and rectum In the past twenty-five years. Anat- 
omy, of course, has not changed, surgeons have not suddenly become 
expert, cancer has not changed its fatal tendencies; but improvement in 
surgical technic and the application of physiologic principles have in- 
creased tlie scope of operability, lowered the mortality, decreased the 
morbidity and increased tlie curability. Allied branches of medicine, 
such as roentgenologj*, have contributed materially to the earlier recog- 
nition of malignancy, and the renewed interest of pathologists has led 
to a better understanding of Us spread; this knowledge has been very 
helpful to the surgeon in his approach. Early diagnosis, good preoperative 
preparation, improved anesthesia and chemotherapy have all contributed 
to rendering the problem a mucli more hopeful one than fonnerlj’. 

I think that one of the greatest contributions to colonic surgerj’ is the 
atraumatic weldon needle suture, yet one rarely gives it a thought unless 
he remembers the old days wlicn the ordinary needle was used in anas- 
tomosis. Intestinal intubation by the Millcr-Abbotl and other tubes has 
almost eliminated the necessity of postoperative laparotomy for intes- 
tinal obstruction which used to be such a tremendous factor in mortality. 
The j*oung student, in considering his results witli tliose of surgeons in 
tliose days, will be a little charitable when he adds up one by one the 
many things tliat have so altered the picture, 

NEED FOn EARLY DIAGNOSIS 

From descriptions of operations pcrfonnc<l, radical procedures appear 
to he tlie vogue. From an anatomic stnndi>oint the surgeon has almost 
reached tlie limit in tJic eradication of malignant disease of the colon and 
rectum. Furtlicr benefits must come from earlier diagnosis, which ob- 
viously is la^ng far behind improvement in surgical technic. Therefore, 
even though Uiis paper deals wiUi the surgical aspect, I would be remiss 
if I did not emphasize again tlie im|iortance of early diagnosis. In my 
opinion it would be belter for Uic next five years for surgeons to stop 
talking about surgical tcclmic and to stop compiling mortality and 
recoverj’ statistics in onler to spend their lime talking alxiul early diag- 
From the ClereUnd Clinic, Clc^'claod, Ohio. 
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nosis. The surgeon alone realize* the tragedy of the late ca.'es when lie 
leanis of a historj' that the patient had symptoms siv months to a year 
previousfy Many of these patients, I regret to My, ha<! consulted phj-si- 
cians Tlie American Cancer Society and its program for cancer control 
was not originated bj public health authonti'-s, go^'ernraental agencies, 
or any professional group but has evolved from popular demand Let us 
as a group not be delinquent With an acciirite Instory and a thorougli 
examination we can eradicate many of our trials anti tribulations For 
instance, (1) everyone knows tfial 75 per cent of all cases of cancer of tlie 
cofon <ire focateif where they can be feft witfi tfie finger or easily seen with 
the proctoscojie, (9) (he roentgi'iiohigist knows that the rectum is a blind 
spot for early ihugnosis, and (S) we all know that it is easier to order a 
roentgenogram of the cofon than to tftttik 

Suppose that the rocntg»'nologist ha<i to have an affidavit to make an 
s-ray examination or thv mor.t) courage to refuse before a digital aiul 
proctoscopic cxaramatiou lud Iktii done Who would benefit? (1) The 
patient, bec.iuse (he condition was d|sco\crc<l early, easily, and without 
much expense, (2) the doctor, m taking just prnJc in hisaccomphslitncnl, 
(3) the roentgenologist, licc.-iiise he dnl not make a mi.stakr or [irccipilatc 
an impending obstruction by filling the colon w ith barium 

CHOJCE OF METHOD OF OPEKATION 
From tlie *tiin<!}ioint of surgical technic then* art* admittedly miiiiy 
different methods of uccyinipUshmg a certain operation in a certain seg- 
ment of the colon Tlie one fiindamoiitai prerequisite, lionevcr, is as 
extensive and as radical an operation as possdile Whether this is ilonc 
by the clnscfl or open method, by the one-stage or two-stage melhorl, or 
liy any other technic makes Ultle d/fference protvifcd the surgeon can 
show that his results, Irom Uie .stnnd(ioint of mortality and morbidity, 
are equ.d to those of other Icclinics I’erfccling one technic is more desir- 
able than trying esery new procwlurc that is introtluccil 
While one may prefer a certain standarrl procctliire in certain seg- 
ments of the colon, the findings at operation may neccssitalL- a vanalion 
in tcclinic. Obstniction, suliaculc perforation, or fixation must alter the 
course of cviui Ijic itaiinehcst advocate of the one-stage procedure. 
Graded proct'diircs arc necessary for utmost safety in this limited group 
of cases In the final analj sis (he mam controversy m surgeiy of the colon 
revolve* around (1) the one-stage or two-slage procedure and (2) the 
open or closei! aseptic metfiod of anastomosis. Improvements along one 
line or another may cause a cfiRUgeof method. For instance, sulfonamide 
therapy may change a two-stage operator mto a one-stage advocate, or 
the u«e of the Ifankin clamp may persuade an advocate of Uie open 
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method to use the closed method. However, I think less depends on the 
method used than on the manner of its execution. 

A cursory review of mortality figures in recent years shows a range of 
10 to 25 per cent for the same operation. This disparity is probably due 
to the manner of execution. I h.ave always believwl that peritonitis results 
not so much from soiling at the time of operation as from leakage at the 
suture line or secondary to a bad wound infection. Since this can happen 
in the two-stage anastomotic procedure as well as in the one-stage 
method, I jirefer the latter 

In all statistics a higher mortality is rpiotetl for palliative anastomosis 
and resection than for complele<l cji.ses This probably illustrates the 
importance of vitamin and plasma protein tleficiency m the healing of 
infection and wound. Tlie patient with advanced malignancy is probably 
lacking in both of these essentials and therefore cannot tolerate a minor 
procedure. However, cancer Ls u fatal disease, and operative mortality 
cannot be viewed in the same light as in nonfatal cases. The surgeon must 
he courageous. His responsibility is to palliate as well as to try to cure. 
The decision in any individual case rests ujion his c.xpcricnce, his phil- 
osophy regarding malignant <nsi‘ase, the |K»tient, and the lesion. 

liOsions in the right col<m, whether in the cccum, ascending colon, or 
hepatic flexure, arc best treated by right colectomy, with side-to-side 
open anastomosis. I believe that the postoperative morbidity is less in 
these caves than in the group of end-lo-side anastomoses over the Ilankin 
cl.imp, which I formerly did. My preference in this group of cases is the 
oue-stage right colectomy. 

Formerly a .small catheter was inserUKl by Witzel’.s method into the 
ileum about 0 or 8 inches fnmi the anastomosis to prevent tension on the 
suture line and to relieve pn-ssurc within the bowel. This technic has 
been clumged, and the ISIiller-Abbolt tube lias been snbvtitntcd witli 
most gr.itifylng revullv. It is jiul in place the day before operation. 

The great advantage of the oue-stage procedure is economy in hos- 
pitalization and rchabililalioii time, allhongh economy cannot be an 
argument against .safety. In eillier cave these patients must have a few 
days of prctipcralive c.ire, in which transfusion is of first importance 
becauve .secondary nrieinia is eoninion in many. One of the greatest dif- 
ficullie-s in resection of the right colon, jiarticularly In the very obese 
patient, is peritonealizntion of the right gutter. Improperly completed, 
it will lead to adhesions and obstruction, a ilenrilte factor in mortality. 
For several ye.irs wt* have <»bviatetl this coinplic.ition by the use of the 
iiuxlificil Mikulicz, pack. This p.ick prevenls the small intestine from 
hwoniiug aiilirrvnl, and t!ic |M»<«to|«'Rilivc convaleNrence is therefore 
rnnrh stiuM>tIier. 
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The abdominal surgeon is frequmtly confronted with the problem of 
dealing with large surfaces which cannot be reperitonealized or covered 
with omentum after extensive dissections of adherent masses. In regional 
enteritis, for example, he may be forced to resect a fixed mass involving 
several feet of small intestine and perhaps a portion of the ascending 
colon, rendering the entire lower right region of the abdomen a raw 
oozing surface. After mobilization of a large neoplasm of the sigmoid, 
the major portion of the pelvic basin may be denuded of peritoneum. 

We have been impressed in such cases with the value of mechanical 
exclusion of the small intestines from contact with such areas. If loops 
of small bowel are allowed to prolapse into a freshly denuded intra- 
abdominal basin, some degree of obstruction frequently occurs because 
of adherence and kinking Furthermore, if such an area is infected or 
contaminated, at least a localized peritonitis will result The abdomen can 
withstand peritoneal infection to a great degree, but the combination of 
infection and obstruction may frequently be fatal A mechanical barrier 
which will cover the unporiloneahzed surface and fill the space from 
which a mass has been removed will prevent such an occurrence 

USE OF MIRULICZ PACK 

Mikulicz,* in 1880, suggesteil the use of a gauze pack for wallmg off 
large unpcritonealized areas after extensive pelvic operations Little 
attention was given the “Mikulicz pack,” as it was subsequently named, 
until Faure*'*-‘ reintroduced it into France ui 1021 Since then, many 
reports have appeared in the continental literature describing modifica- 
tions in the technie and extensions of its application. Only a few articles 
have appeared in the English literature, and wc believe the value of this 
contribution of hlikulicz may well be restated 

The onpnal Mikulicz pack consisted of a mesh sac packed with strips 
of gauze which was placed into the denuded pelvic basin. The gauze 
strips were removed gradually, and finally the surrounding mesh saewas 
removed, leaving a granulating cavity. Faure employed the pack in its 
original form at the conclusion of the radical Wertheim operation. The 
mesh sac of the original pack was replaced by gutta-percha, which had 
the advantage of easy removal The mdications for the gutta-percha 
pack were extensive, not only did it exclude the small intestines from 
unperitonealized areas, but it also prevented prolapse of tbc intestines 
into abscess cavities. Gibson* in 1921 suggested the use of the modified 
pack in acute appendicitis. Farr* reported 162 cases and WVeden'* 455 
cases using the Gibson technic Frice* described the “coffer dam,” which 
may be considered a modification of the iDkuUcz pack. Kennedy,* a pupil 
and staunch supporter of Price, practices the principle widely. Coffey** in 
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1937 reported a modification usins gauze wicks surrounded with rubber 
dam, giving a comprehensive review of its application as a mechanical 
barrier and as a dam. He termed this pack an “abdominal quarantine,” 
which is an apt phrase for the prindple. 



Technic. — ^For many years the author used a modification of the 

inkuhcz pack, employing a sheet of rubber dam into which a large fold 
of gauze is packed. This may be applied in two ways, depending upon the 
size and shape of the area to be covered: (1) A large square sheet of rubber 
dam is placed against an unperitonealized area and packed with a long 
guaze fold untd the cavity formed by the removal of a mass is filled with 
the bulk of the jxick (Fig. 323). The four edges of the rubber dam square 
are then gathered together and are brought out of the abdominal wound 
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together with the inner gauze fold (Fig. 322). The pack assumes a sac- 
like shape with the neck at the abdominal wall (Fig. 323). One nec<l not 
be concerned about the formation of a large intra-abdominal ca\’ity with 
a relatively narrow opening, since it collapses rapidly within a few days 
after the entire pack is removed (2) In tlie case of a deep, narrow, un- 
pcritoncalizctl area, one edge of a rectangular piece of rubber dam is 



placed into the bottom of the area and folded oscr gauze packing, form- 
ing m appearance a lai^ cigarette drain. 

In each case the inner gauze packing is removed gradually, beginning 
on live third or fourth postoperative day The last iiortions of the pack 
and the rubber dam are usually removed between the cigblh and the 
eleventh postoperative day A large rubber tube or catheter is placed into 
the ca\-ity formed by the pack, and irrigations are carried out as often 
as necessaiy until it closes ^Y^th careful postoperative attention, such 
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cavities assume the shape of vertical sinuses within a wi*ek, and the 
wounds are entirely healed in six to ten weeks 

Uses. — We have found this type of pack of greateat value in two groups 
of cases: regional enteritis, esjjociall}’ those cases with enterocutaneous 
fistulas, and neoplasms of the sigmoid colon and the splenic and hepatic 
flexures. 

At operation in regional enteritis with fistula formation one nearly 
always finds a densely adherent mass formed by loops of small intestine 
and often by the ascending colon. Extensive niobillaition is nece^.saiy, 
leaving a large raw surface in the right lower abdomen. Furthermore, 
some degree of contamination is almost unavoidable in the di-ssection of 
the sinus tracts In the.se caMrs wc believe that the use of the modified 
Mikulicz pack leads to a smooth convalescence and frequently prevents 
a death which othcrwi.se might be expccle<l. 

Neoplasms of the splenic flexure arc the bane of .surgery of the colon. 
Mobilization of the lesion is frequently difflcult, and n wide area of peri- 
toneum is denuded high in the upper left colonic gutter. It is hazardoins 
to allow the small intestines to prolapse into the cavity formed by the 
dissection. In such instances, when rcperitonealization is impossible u 
Mikulicz pack is employed routinely to fill Uiis space. The pack is brought 
out through a stab incision in the left flank. With neoplasms of the 
hepatic flexure the same situation is frequently present. 

I^rge, lmlk>', adherent carcinomas of the sigmoid colon often present 
difficulties. Frequently they are surrounded by severe pericolic inflam- 
mation and abscesses. A Alikulicz pack is the nnjnrer to the question of 
handling the denuded and infected surface. 

Comment. — ^The omentum often can be cmployeil to cover denuded 
intra-abdominal surface, ^Tien its use is feasible no problem e.xists. In 
many instances, however, tlie omentum is short or nidimentaiy or has 
to be partially or completely removed in cases of malignant disease. 
Even when the omentum is well developed, it is sometimes difficult to 
use it satisfactorily in covering a large area, especially in the upper 
colonic gutters. In addition, there is some risk of subsequent obstruction 
when the omentum is sutured to a fixed point. 

The modified Mikulicz pack accomplishes several things simulta- 
neously. First, it sen'es as a framework for the imme<Hate formation of a 
protective wall of granulating tissue. It limits the spread of infection from 
a given area by establishing a counter-reaction in which the surrounding 
viscera adhere and seal off the general peritoneal cavity. Second, it pre- 
vents the contact of the small intestines witli an unperitonealizctl surface 
during the period in which the peritoneum is reacting to the trauma of 
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mobilization and of combating the infection Third, the pack acts as a 
drain. During the first few postoperative days, large quantities of sero- 
sanguineous fluid saturate the dressings. This fluid escapes about the 
imbrications of the rubber dam and serves to provide continuous irriga- 
tion. Tlie central gauze packing acts only as bulk and has little to do 
with drainage. 

When the pack is removed entirely on the eighth to the eleventh post- 
operative day, a clean, pliable, granulating surface remains. There is 
practically no retention of purulent fluid at the bottom of the cavity. 

TMien confronted witli an adherent inflammatory mass, the surgeon 
frequently has to decide whether to proceed with an extensive mobiliza- 
tion or to be content with a palliative procedure The risks of the first 
alternative arc greatly lessened by the use of the Mikulicz pack, and 
more patients may be given a chance for cure We arc certain that the 
pack has saved the lives of many patients who would have died of peri- 
tonitis and obstruction without it 

Wc have not observed any of the disadvantages of tbe pack mentioned 
in the literature No hernias of the abdominal wound have been observed 
at the point of c:ut of the pack This we attribute to tbe use of alloy steel 
wire m wound closure No entcrocuUneous fistulas have occurred which 
could be attributed to us use Tlicre have been no residual abscesses or 
persistent sinuses. These must be guarded against by daily postoperative 
attention to the wound until the sinuses are completely filled in. 

The combination of a well-prepared patient, decompression of the 
Ucura by Millcr-Abbolt tube, the use of the Mikulicz pack when indi- 
cated, and the use of steel wire figure-of-cighl sutures to prevent infectiDn 
and disruption, I feel confident, permits extension of operability and 
reduces mortality considerably. 

RESECTION OF RIGHT COLON 

I have bad no experience with the modified Mikulicz operation or 
obstructive resection on the right colon. It has been recently advocated 
by Lahey.”'” If it lowers the mortality over the other operations by a 
considerable percentage it will naturally become the method of choice. 

The classical two-stage procedure is the side-to-side anastomosis be- 
tween the ileum and transverse colon and the resection of the right colon 
at a later date. The objections are: (1) a person is running the risk of 
accidental death twice uistead of once; (2) the hospital slay is greatly 
increased; (3) complications such as penumonia, embolism, phlebitis, 
and infected wounds may delay or actually defer indefinitely the com- 
pletion of the second stage procedure. Therefore, 1 employ this method 
onty in where there is obstruction or perforation of the growth. 
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OPERATION ON THE TRANSVERSE COLON 
There is a rariely of satisfactory procedures for operation on the trans- 
verse colon. Ordinarily mobilization is easy, and the blood supply is good. 
Mayo and Simpson” report a mortality of 11.1 per cent in resection and 
primarj’ anastomosis in contrast to 20 per cent mortality in ninety-five 
cases of extraperitoneal resection. In the past it has also been my choice. 
In my own cases there was a mortality of 10 per cent. In the one-stage 
procedure with resection, performed in the manner best suited to the 
case, I believe it is important to carry out a complementary tube cecos- 
tomy. This is simple to do through a McBumey incision. It will lower 
mortality and morbidity and docs not prolong hospital stay, for if the 
tube is removed on the fifth or sixth day the stoma will be closed by the 
time the patient is discharged from the hospital. In cases of marked 
obstruction, which generally is not the rule, the tube cecostomy should 
be performed first under local anesthesia, followed in a week by resection. 
I thought my own mortality rate could be improved Upon, and for that 
reason I am trying a series of Rankin obstructive resections. I have rea- 
son to believe that the mortality will be considerably lower. 

If the obstructive resection technic is employed it is better to make 
the incision through the rectus muscle, right or left, according to the 
location of the lesion. The application of ilic spur clamp is safer, and in 
the closure of the stoma a better abdominal wall will result with less 
danger of weakness or definite hernia. 

Alesion at the splenic flexure presents more difficulty than in any other 
segment of the colon. It generally lies very high and is frequently 
adherent to the spleen. In its mobilization the capsule of the spleen will 
often tear and give rise to very troublesome bleeding. In two of our cases 
the spleen had to be removed before operation could be completed. In 
another case a gauze or MilkuHcz pack had to be placed tightly against 
it. I believe the obstructive resection is tlic best procedure in such cases, 
and a left costal border incision ratlicr than a left rectus incision facili- 
tates the operation. 

RESECTION OF DESCENDING COLON AND SIGMOID 
Until 1938 I favored resection of the descending colon and sigmoid in 
the one stage procedure, with end-to-end anastomosis and frequently 
with the tube colostomy above the growth or tube cecostomy, the present 
so-called primary anastomosis. The mortality in this group, which 
included operations on the descending colon and sigmoid in 128 cases, 
was 14 per cent. Even though Ihb figure compared favorably with other 
statistics, I felt that jt could be improved upon. I had objected to the 
Mikulicz type of resection because of the frequent postoperative hernias, 
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and I had seen many cases of recurrence in the scar, the cause of which 
was obvious. It seemed to me that the mortality from this operation was 
too high. Consequently, I started a senes of the Rankin modification of 
Mikulicz’s procedure. It seemed to me that a more radical operation 
could be performed with this method than with resection and anasto- 
mosis This could not he accomplished by the Mikulicz procedure because 
sufficient mesentery was not removed and local recurrence was too 
frequent. From January 1910 to July 1944 the senes totalled 117 cases, 
sixty-one of which involved the left colon The mortality was six cases, 
or 5 per cent. This definite drop in mortality seems to justify continuance 
of the procedure m preference to others. Spontaneous closure of the 
colostomy occurred in cloven cases, or 14 per cent The total hospital 
stay in the entire group of cases averaged twenty-eight days. Thus 
incluflcd hospitalization for preopcralive treatment in all cases, in ten of 
which a ceoostomy was performed for obstruction, and for closure of the 
colostomy, the latter averagog eight days. It was not necessary to 
perform a second operation for closure in any case 
THE nECTOSIG.MOID 

In the Ilf eralure there is no apparent unanimity of opinion os to what 
constitutes the rectosigmoid I identify it as the junction between the 
rectum an<l the sigmoid If the rectum is 5 inches long, the rectosigmoid 
should he a small segment of bowel licginning at about the peritoneal 
reflection and extending proxtmjlly for not more than 2 inches Most 
lesions at this point obviously cannot be exteriorized, yet one frequently 
reads about the Mikulicz operation for reclosigmoidal cancer Obviously 
they arc speaking about the sigmoid or pelvic colon As a working basis 
I consider a lesion w hose lower edge borders on the peritoneal reflection, 
or a segment 2 inches above it, as the rectosigmoid and subject it to the 
same operation as those performed for carcinoma of the rectum Lesions 
higher than this arc termed .sigmoid Elimination of colostomy has been 
a dream since time immemorial. 

DL\ou'‘ has been advocating resection and end-to-end suture on lower 
lesions, even those bordering on or below tlie peritoneal reflection, after 
a colostomy has been made in preparation Balicock'* has been recom- 
mending proctosigmoidectomy, with the primary purpose of constructing 
a perineal anus and offering some attempt at muscular control. Time 
alone will tell whether the mortality, morbidity and curability justify 
the procedure. In the past it certainly lias been untenable 
CARCINOMA OF THE RECTUM 

My views upon the choice of surreal procedure for cancer of the 
rectum have long been known. As I first believed with firm conviction. 
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even thoiigli with temerity, I am now mom than ever convinced that the 
procedure of choice for tliis lesion and those in the rectosigmoid, as I 
interpret it, is the one-stage abdominoperineal resection, the Miles oper- 
ation. It ofTcrs the best hope of cure, the lowest mortality and morbidity 
from the standpoint of local recurrence, and the greatest palliation of all 
procedures. In a .series of over 1000 cases the mortality is 7.2 per cent. 
From October, 1941, until June, 1943, we completed 137 consecutive 
cases without a single fatality. It must be apparent from this number 
that bad risks as well as good ri.sk.s were given a chance for recoverj*. 
Eight patients had involvement of the liver at the time of operation; 
twenty-five had arteriosclerotic heart disease with hypertension ; five had 
coronarj* heart disease, and four had diabetes. Twenty-seven had had 
previous abdominal operation, which, in general, is a complicating factor. 
The total hospital stay in this entire group averaged twenty-two and 
one-half days. In 1946 and 1947 we completed another series of 109 con- 
secutive cases without mortality. The patients were preparetl preoper- 
atively at home, and the hoipilal stay was fifteen days. There were no 
di.sruptions, and only three abdominal woumis became infected. Atten- 
tion has been called to this before, and the imjirovement has been 
attributed to the figure^Df-cight alloy steel wire closure.’* 

Elimination of infection reduces mortality and morbidity to a very low 
percentage, which in turn increases the scojie of opcrahility. To include 
in that percentage patients with metastatic lesions will, of course, de- 
crease the curability rate. That makes Htllc difference. We will make 
more people comfortable for a longer perioil of lime. 
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FAMILIAL POLYPOSIS OF THE COLON; DIAGNOSIS 
AND TREATMENT 


T. E. Jokes, M.D., FACS, .vnd R. B. TmiKBrLL, Jr , M.D. 

Satisfactory end results can be obLiined by operation in selected 
cases of pol^^posis of the colon. Familial poU-posis, or multiple adenoma- 
tosis, of the colon is the here<Hlar 3 ' occurrence of true poij'ps, or ade- 
nomas, tliroughout the colon and rectum. Polyps are usually' scattered in 
profusion from the anus to the cecum and may be sessile or pedunculated 
and of all sizes. The condition ahouhi not l)e confused with pseudopoly- 
posis of the rectum and colon secomlarj* to inflammatorj' conditions nor 
with that of two or more polyps in one or several segments of tlie colon. 

A salisfnctorj’ classification of true polyps of tlie colon and rectum lias 
been suggested by Erdmann and Morris' (lO'JS), who divided tlicm into 
two groups: (1) adolescent {familial, disseminated) tj'pe, pcljl)! that 
occur throughout the colon by the thousands, and (2) adult (acquired) 
type, papillomas or adenomas that may occur singly or in groups in the 
colon or rectum of children or adults 

Pseudopoli-posis, or that condition simulating polyposis, occurs ns the 
end result of some diffuse inilammalory disease such ns clironic non- 
specific ulcerative colitis or tuberculosis of the bowel. These pol^qis are 
not true adenomas They consist of islands of intestinal mucosa that lie 
between areas of destroyed muco<;a and become more prominent as 
healing and sc.arrmg of the underlying tissue takes place. In contrast, 
there is no notable tendency to malignant degeneration, while in familial 
polyposis quite the opposite is true. This paper deals only with the 
adolescent or familial type. 

It is not always easy to iliffcrcntiale between the two t^T^es. The 
history alone may not be sufficient to rule out pscudopoljTiosis secondary 
to ulcerative colitis, as the sjTnploms of both tj’pcs may be similar. 
Bloody diarrhea, weight loss, and anemia are common to each. Procto- 
scopic examination also may not c\«trly diffcrenliale the two, as in both 
conditions the rectum may appear filled with a mass of small polyps. 
Roentgenograms of the colon arc liclpful in these cases. In pseudopoly- 
posis emdence of old inflammatorj’ disease of the colon is apparent, as 
there is contraction of the lumen and shortening of the colon with loss of 
haustrations (Fig. 324). 

The diagnosis of the disease is usually not difficult and most often is 
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only to have the condition become apjnirent when double air contrast 
technic was used (Fig. 325). 

Digital examination usually reveals a thickened mucosa, and in some 
cases multiple soft nodules can actually be felt. Proctoscopic examination 
usually shows the rectum and lower sigmoid colon to be the seat of 
hundreds of small adenomas of different sizes. Tliey may range from the 
size of a rice kernel to a cherry. Some patients have complained of jiro- 
lap-HC of the polyps from the rectum. Ft is not uncommon for the patient 



A B 

Fig 335 (Case III) — A. Polyposis of colon in a 27 year old man Upon eKdnunation 
with barium enema techoie the colon was interpreted as Dornial except for serration of the 
margin of the transverse colon and incomplete filling of the splenic flexure. B, Same patient 
rvith double air contrast technic. Hundreds of polyps are demonstrated as small round 
filling defects Note ring shadow at splenic flexure caused by clinging of barium to sides of a 
pob-p 

to obsen-e at one time or another the passage of the polyps in the stool 
after a cathartic or a severe bout of diarrhea. 

In patients with polyposis it is always uncertain whether a carcinoma 
is present at the time of examination or whether one will develop during 
the course of surgical treatment. In our own series of twenty-two cases 
carcinoma was present in eight patients at the time of their first exami- 
nation Three of these were admitted because of intestinal obstruction 
from the neojilasm and two had visible cancers of the rectum and lower 
sigmoid colon Two other patients apparently developed carcinoma of the 
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made by proctoscopic examination at the first visit Ilocntgcnograra'- 
•priU then help to confirm the diapiosis of pob^ps in the rest of the colon 
There must be close liaison between examiner and radiologist, because air 
injection is almost always ueccssarj' to demonstrate diiTuse pobiiosis of 
the colon Witiiout air injection the roentgenologic evaminalion may bo 
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than for any other reason. It was not until Harrison Cripps* presented 
his obser%’ations before the Patholo^cal Society of London in 18^2 that 
the familial character of the disease was recognized. Cripps described 
two patients, a brother, age<l 9, and a sbter, aged 17, in whom masses of 
polj-pi protnided from the rectum. Jn his description of the girl he stated, 
“The most extmordinaty anti interesting part of the case consisted in the 
fact that she was the sister of the patient whose case we have just 
described”. He also calletl attention to its rarity by stating that there 
was no record of it in the “transactions” of the Pathological Society of 
London. 

Lockhart-ilummerj'* in 1925 and McKenney^ in 1936 demonstrated 
inheritance from one generation to the next, and McKenney studied 
polj’posis through three generations. The families studied by Lockhart- 
Mummerj* were further followed and reported by Dukes in 1930. It has 
been conclnsivelj* shown tluit the disease can be transmitted by both the 
male (Dukes) and the fenuxle (McKcnney) and that it is inherited as a 
Mendelian dominant. 

The symptoms of the dise.ise at the time the patient is seen depend 
entirely on the status of the i>ol\ps; sj-mptoms may be influenced by (1) 
the prevalence of poIj*ps in the lower colon and rectum, (2) whether or 
not ulceration and bleeding arc present, (3) the presence of an engrafted 
inflamm atory* process, and (4) the presence of malignancy. 

As the bulk of polyps increases in the lower colon and rectum, change 
in the bowel habit may supervene. There may be a frequent discharge of 
mucus and blood with rectal discomfort. Tlie polyps ulcerate and bleed 
and often break off and pass with the stool. Some patients present as 
their main complaint frank rectal hemorrhage. Sometimes the bleeding 
is insidious and so constant that a severe secondary anemia is present. 
All too often the symptoms are due to a malignancy that has developed 
in the colon or rectiun. This is manifest by the usual symptoms of bowel- 
habit change, blood and mucus, diarrhea, and finally frank obstruction. 

Although a few of the patients slate that tliey have had loose stools 
all of their lives, most can determine the exact date of onset of symptoms. 
These, for the most part, are loose stools with blood, usually appearing 
during the summer months or during au epidemic of food poisoning or 
diarrhea. It would seem that some diffuse inflammatory process through- 
out the polyp-laden colon is often responsible for the onset of symptoms. 
That a chronic inflammatory process is present b evident by the marked 
adenopathy often foxmd in the mesentery of the colon at the time of 
operation. 

The progress of the disease from the appearance of the polyps to the 
onset of symptoms b interesting. Diffuse polyposis of the colon and 
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rectum can l)c i>rcseot cnlirciy witiiout sjiDj»toms, The tliagiio'^is ui one 
member of a family -willi symptoms ius often 1«1 to the «atTic findinjp* «n 
another without symptoms One of our own jwtu-nt'., n piH of years, 
was opcratc<l upon for acute aiijicndicitis ami diwl of fuhnm.itin}' peri- 
tonitis (193G). Poilmorlcm examination rcvcalol the coIdd and n-ct«m 
to be the seal of a iliffose {wJjposw There liad been no ‘>yrtiptoni-< n-fer- 
ablc to tile colon or rectum prior to operathm 

Potj-ps are not always uniformly Uistrihuteci in tlie <yihm .itui n'Cliim, 
and a carcinoraa H»ay ijc {tfesenl i» « |»oIy|»-}.-id«i colon »jth a fen ade- 
nomas in the rectum Primarj” citaminalioii of the rectum may roi'cal few 
or none at all, wiiiio at some later date countless polJ^>s may Ik- noted 
Dukes (1917) lias oliscrveil llic ilevelopmeiit of jKijyjii in n patient who 
at the first examination was ccTtificil free of Uicm. 

At first glance it would apiK-ar that, in the presence of the lierr<Jit.irj 
tendenc)’, polyjis might apjiear any time AUhonph this tnay Ik- jwrtly 
true, there U evidence that the pol> 7 JS apjicar during adolescence and 
grow progressively. No one as J et fas rcfiorted the presence of polj jmsis 
at birth; however, McKeniiey (1036), m lUe study of one family so 
aflfected, obscrwl polJ^l5 in various stages of grow Ih m font ehiUln ii at 
the ogos of 2, 5, 9, and 1 2 J'ca w, respectively The yw) ^p^ n erv {rr.«}cd in 
size according to the age, the largest liemg present m the oldot child 
With these facts m mind one should not dismiss ciimplclciy uny niemh<T 
of a /.imily in w'hojn pobT*’*’ *>*^1 present after one namination 

The only treatment for the disease is surgical As lias hwn demoii- 
slmlwl many tiroes, the fiigb incidence of malignant dcgeucMtion »» 
these eases demands mdical treatment because we hilicvt* that if these 
patients live long enough, malignancy will develop in one or more polj ps 
It is not imuMial to find two cancers present at tiie time of operiitiun 
Some patients Jiavc had two or more resections for caremoma of the 
colon and n’ctum Tliis w.is tfic case mono of our own imIh-iiIh reportcil 
here. 

CASE KEPORTS 

Case 1 — A man, aged SC, was wlRiittcd in Srploiilier 10l» wnh the com- 
phiints of hlowl and mucus m the rfool and occasional ahilonimjl craitii>s and 
diarrhea Hiese symptoms had hern pre*ent intemittmtly suite Ihc age of }J 
years A resection of the transserse colon for carcwonia liadlieon j'erformulctse- 
wherc one end unc-fialf years prior to »<Iotis<wr \o ts'curfl of procto«igmoido- 
scopic or rocntpi nologic exaniinatioQ o1 the Colon was avaiiahic 

Physical csawination revealed a sfuD. uadcrwcighl. a»thcnic youth A roent- 
geno^ro of the <^’"0 showed two polyp* in the desecadmg colon A laparotomy 
and a tran-eolouic |>o1n>ecloniy were performed Tour roonlhs bter the patient 
Mntnesl to the elink- rompUining of loose atoob an,] blood from the rectum. 
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together w ith a small tumor in the scar of the old left rectus incision This was 
excised and proved to be a desmoid tumor of the fascia. At this time proclosjg- 
nioidoscopic examination re\caled several fwljpi of the rectum, nhich \\cre then 
fulgurated 

His health was good until eight months later, when he returned with symp- 
toms suggesting duodenal ulcer Roentgenologic examination was negative for 
this condition, but roentgenograms of the colon res’calcd polyps in the descending 
colon. Another proctosigmoidoscopic examination rescaled many poljps in the 
rectum and lower sigmoid colon. Definitive operation for pohiTiosis of the colon 
and rectum was advised, but the patient failed to return until seven months later 
(July 1045), at which time he again reported for examination with the same com- 
plaints of bright red hlood in the stool and occasional loose stools. Proctosig- 



Pia 336 (Case 1) — Sigmoid .md portion of ascending colon removed as a second- 
stage procedure in May, 1947 Note adenomatous poIyTW beginning 3 inches above colos- 
tomy on the left. 


moidoscojiic examination revealed multiple polJ^>s in the rectum, one of which 
appeared to be neoplastic. The lesion was fixed, and combined abdominoperineal 
resection was advised. Five days later the rectum and lower sigmoid were re- 
moved in one stage. At the time of operation metastatic nodes were found in the 
mesentery of the sigmoid colon Six months later (January 1946) the patient was 
symjjtom-frce, and roentgenograms of the colon w’ith doiihle air contrast revealed 
multiple polJ^)osi3 of the remaining colon The patient was again advised to have 
colectomy; howev’er, he did not return until ten months after the combined 
abdominoperineal resection, at which time he again noted blood and mucus in 
the stool from the colostomy. There was no weight loss and no diarrhea. He was 
advised again to have the rest of the colon removed but failed to return until 
twenty-one months following the combined abdominoperineal resection. At this 
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rectum can he present enliniy nitlioat symptoms. Tlze m one 

member of a family -with sj^nploms lias often l<tl to the same fiiuiings m 
another without symptoms One of ow own patients, a girl of 14 years, 
was ojierateii upon for acute oppendjcitis and dietl of fulmmaling pori- 
lomtis (1030) Postmortem f\atoination tes'calcil the colon and Tectum 
to J«j the scat of a diffuse pcUj'jxmt Tliere Iiad bei'ii no symptoms refer- 
able to the colon or rectum pnot to operation 
I'cliTis are not always tmiformb’ distributed m the enhm nnd rectum, 
and a carcinoma may be present m a jiolj'p-laden colon w ith a few ade- 
nomas m the rectum I’nmar)’ cxammalion of the rectum may reveal few 
or none at all, while at some later dale countless I>ob^>s may }>e noted 
Dukes (1917) has obscrverl the tles'elopment of jKilypi in a patient nlm 
at the first exiimsnation was certified free of them 

At first glance it would appear that, in the presence of tlie hercdit.iry 
tendency, poliTis might appear any tune Although this may lie partly 
true, there is evidence tlial the jwlyps appear daring adolpscence and 
grow progressively. No one as yet lias reported t!ic presence of polyjiosis 
at birth; howes'er, JtcKcnney (lff56), iti the study of one fnmily so 
affected, observed polyps m various stages of growth m four children at 
the ages of S, 5, 9, and U years, resiieclis'cly The polyps ncre graded in 
size acconling to the age, the largest being present in the oldest child 
With these facts m mind one should not dismiss completely any fticnilKT 
of tt faaidy in whom poliTiosis is not present after one evnminatton 
Tlie only treatment for the disease is siirgic.il As has been tlemon- 
slratcd many times, the lugh incidence of mahgnunl dcgencmlion in 
these cases demands radical treatment because we believe that if these 
patients live long enough, malignancy wiU develop m one or more polyps. 
It IS not unusual to find two cancers present at tlie time of ojicration. 
Some patients have had two or more resections for eaTciiiom.x of the 
colon .ami rectuTH This was liie c.isc in one of our own {lationts rcportisl 
here 


CASE nCPORTS 

Case I — A man, aged S6, was admitted in Septemher J9t?, w^th the com- 
jd.sitils of blood and mucus m the stpo} and occasional abdominaJ cramps a«<5 
duinheo. These sitnptotns had been present intcwiiiUecitly since tlie age of 15 
.i-cars .V resection of the traa$ie»e colon for carcinoma had been performed el-^- 
where one and one-half jears prior to adnusdon No record of piwloiigmoido- 
scopic oe rocnt^'oologic exaffiinatioa of the colon was asaiiabfe. 

I’bjsieal ctammation revealed a sUm, underwctght, asthenic jouth, A roeol- 
getiogratn of the colon showed twopDlj-ps in the descending colon, A laparotomy 
and a tranwolomc po!jT>ectomj weteperfonned Four months later the patient 
relumed to the clinic complaining of loose stools and blood from the rectum. 
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the next four years. Ileosigmoidoslomy and colectomy were again proposed, and 
when she was assured that a stoma would not be necessary she consented to the 
procedure. The ileosigmoidostomy and colectomy were carried out in two stages, 
and the colon presented the usual picture of imiversal poIiTJOsis. No evidence of 
carcinoma was found, although four years had been lost in Uie process. A year 
later several small adenomas were fulgurated in the rectum, and the patient was 
nell, having gained 40 pounds in the interim. Two years later she was found to 
have a mass in the left lower section of the abdomen and severe anemia. Explora- 
tory operation revealed a mass of retroperitoneal nodes in the sacral and lumbar 
regions, undoubtedly metastatic extension from a small carcinoma of the pre- 
viously removed colon. At the time of fulguralion there was no evidence of car- 
cinoma in the rectum or lower sigmoid colon, and the terminal ileum was entirelj’ 
normal. Tliis case scr\’es principally to show that much valuable time was lost 
between I93G and 1031 and that, had the treatment been consented to earlier, 
the outcome might have been more satisfactory. 

TREATMENT 

In the treatment of familial polyposis, two conditions must be met: (1) 
removal of the potential cancer-bearing bowel and (2) restoration of tlie 
patient to a normal life. The primary* object of operation is to prevent 
the occurrence of malignancy, and if this can be accomplished, together 
with assurance to the patient that he will not have an artificial stoma, a 
great obstacle to tlie treatment can be removed. 

The ideal treatment is obliteration in stages of the polyps from the 
anus to the lower five inches of the sigmoid colon , then ileosigmoidostomy 
(Fig. 327, A) and later colectomy performed in stages. The end object is 
removal of all of the potential neoplastic area except that which can be 
viewed through the proctoscope (Fig. 327, B). 

Preparation usually consists of castor oil taken the day before entry 
into the hospital. Cleansing enemas suffice to clean out the rectum and 
the lower sigmoid colon. Tlie poljT)i should be fulgurated lightly, taking 
care with those above the peritoneal reflection, to avoid damage to the 
bowel wall. Occasionally strictures may occur at the rectosigmoid, but 
this may be overcome by dilatation at the time of fulguralion at each 
visit. After completion of fulguralion of the pclj^is to a distance of 10 
inches above the anus, ileosigmoidostomy can be performed. A suitable 
time interval should be observed to allow for the edema of fulguralion to 
subside. The anastomosis between the ileum and the sigmoid colon is 
usually made about 4 inches above the peritoneal reflection. Depending 
on the length of the mesenteries of the sigmoid and the ileum, a side-to- 
side, isoperistaltic, open tj'pe of anastomosis is constructed. The Harris 
or Miller-Abbott tube is used in all cases and is left in place until the 
bowels are moving satisfactorily. Diarrhea is present in most cases for the 
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first two weeks, but this usually resoU'cs into two to four movements a 
day in the average case, depending on the diet and personal factors. 

At the second stage of the procedure, the ileum is dividetl about an 
inch distal to tiic ana-slomoMs and the colon is removed o\er to the mid- 
transverse portion The distal stump is brought out through a stab 
wound in the upper left rectus muscle. The last opemtion consists in 
removal of the left colon donn to withui 1 mch of the uiiastomosui. At 
this point the lUwigmoMlostoroj may Iw viewed directly through the 
D{>cn colon and any remainmg polyps fulgurated lightly with the b.il! lip 



Fio S'J?.— /I, tifst stage lieosigtQwdoslMDy if. Surgery compMed Colon moo%nl «!o*ii 
to •Dastomoso 


In the thin patient who m good health, the whole colon may be 
mnovotl in one stage, allhoiigli the weight gain following ilcosigmoi<l- 
ostomy often prevents ibU 

Occasionally patients are examined for the first time willi so many 
poljiis in the rectum tlial there is no normal mucosa present or with a 
neoplasm already present This has occuirctl in two of our recent case's 
In a woman of yc.ars there was virtually no normal mucosa remaining 
in the rectum and, after ileostomy and right colectomy in one stage, 
combined abdomiiiopenneal resection and left colectomy were per- 
formed in two stages She i< now well and, Iwing In the older age group, 
does not object to the permanent ileostomy. 
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The following two case reports are those of a brother and sister wlio 
have completed their surgical treatment. 

Case III.— a man, 27 years of age, entered the Cleveland Clinic in July, 1945. 
^ith the complaint of episodes of loose stools with occasional blood for the past 
four or five years. Prior to admission he had l>een examined elsen here and told 
that the rectum was filled nith small tumors. Physical examination was negative 
except for palpable small t«mor.s in the rectum. Proctosigmoldoscopic examina- 
tion shoned many small rectal polji»s of different sizes, some of nhich were 
sessile and others pedunculated Air contrast studies revealed disseminated 
polyposis The patient n as advised to have fiilgunition in stages of tlie rectal anti 
lower sigmoid polyps and colectomy in stages after ileosigmoidostomy. Family 
Ijistorj' disclosed tJiat Jjjs motlicr liad died at the age of 48 of cancer of the rec- 
tum, one uncle and one aunt had died of lioncl complaints, and tuo sisters had 
occasional diarrhea and blood in the stools 

In July, 1945, forty to fifty smalt polyps of the rectum and lower sigmoid colon 
were fulgurated. One month later oaanj' small polyps of the colon and rectum 
were again fulgurated. Three months foUowing the original examination, procto- 
sigmoidoscopic examination did not demonstrate polj'ps in the rectum or lower 
sigmoid colon. At this time an ileosigmoidostomy was performed. Four months 
later (April 194G) a right colectomy was performed, and six months later the left 
colectomy was completed. Since that time the patient has gained 40 pounds in 
weight and has been completely well. Proclosigmoldoscopic examination at six 
month intervals since the completion of the last stage has not revealed poljps up 
to the lesel of the anastomosis 

Comment , — This case illustnites the ndvant.agc of prompt surgical 
treatment. The patient kept his hospital appointments, and surgery was 
completed without delay. Although the colon was filled with polyps, 
there was no evidence of malignancy in any portion. 

Case IV. — A x^oman (the sister of the patient in Case III), 39 years of age, 
was admitted to the Clinic in April 1947. with complaints of diarrhea and severe 
anemia which did not respond to treatment. Tlic patient stated that she had had 
an uncontrollable diarrhea of up to twlevc loose stools daily for tlic past eight 
5 ears. She had noted occasional streaks of blooil in the .stool. She had been treated 
for severe anemia during the last five years, and at one time her henioglohin had 
been 4.7 gm , with 2.800,000 red blood cells Repeated >imall transfusions were 
given during this period. Physical examination was essentially negatixe except 
for small palpable poljps in the rectum Proctoscopic e.xamination revealed fifty 
tc sixty small adenomatous pofj-ps extending up into the lower sigmoid colon. 
A roentgenogram of the colon (double air contrast) revealed multiple polj'posis 
of the colon and rectum. Fulguralion of the leclum and lower sigmoid poIjTis 
with ileosigmoidostomy and total colectomy was advised (Fig. 328) 

In April 1947, fifty to sixty small polyps of the rectum and lower sigmoid 
colon were fulgurated. Two montlis later several small poIjTis of the lower rectum 
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entire colon down to the anastomosisj however, she had gained so much weight 
since the ileosigmoidostomy that this was not feasible. In February 1918, a left 
colectomy was performed. A small carcinoma was found (Fig. 329). 

CoT^iment — ^This patient was older than her brother at the time of 
diagnosis and perhaps a more likely candidate for the small carcinoma 
that was found in the descending colon at the time of the last stage pro- 
cedure. The finding of the malignant neoplasm demonstrates the danger 
of delay In treatment. 

SUMMARY 

Since 1926 only twenty-two patients with familial polyposis of the 
colon have been seen in the Division of Surgery of the Cleveland Clinic. 
Seven declined surgical treatment, and seven completed treatment. Of 
the seven completed cases six patients are well and living normal lives, 
while one died of metastasis five years after operation. Of the six living 
patients, carcinoma was found in three, in the colon in one, and in the 
rectum in two Of those six patients four had multiple fulgurations of the 
rectum with ileosigmoidostomy and colectomy in stages. The remaining 
two liad abdominoperineal resections of the rectum performed first, 
followed by total colectomy because of the presence of carcinoma of the 
rectum. 

Total Case$ 

Sex. males, U, females, 8 

Age extremes: youngest 13 years; oldest 63 years 
Average age, 37 jeiira 

Age distribution* below 40 years, 16, over 40 years, 0 

Number x\ith cancer at original visit, 8 

Declined irealmenl, 7 

Completed surgery, 7 

Family history, 9 

Principal symptoms on admission: 

Diarrhea without blood, 3 
Diarrhea with hlood, 16 
Diarrhea and blood (obstructed), 4 
Frank rectal hemorrhage, 3 

The eight remaining patients arc known to have died from cancer. 

PoliTiosis is a condition in which tlie end result without treatment can 
accurately be predicted. The surpcal result is excellent wlien certain 
specifications arc met, yet few of the patients examined submit to defini- 
tive operation because of their reluctance to accept such a radical 
program. Family history, proctoscopic examination, and air contrast 
studies of the colon should be sufficient for diagnosis. 

A prediction of the patient’s future, in the event that lie refuses or 
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NEUROLOGIC LESIONS SIMULATING 
INTRA-ABDOMINAL DISEASE 

A. T. Bunts, M.D., F.A.C.S. 

^Y^E^' confronted the problem of determining the cause of ab- 
dominal pain most clinicians usually first consider some organic lesion or 
dysfunction of the abdominal viscera as the source of the symptom. 
From a statistical standpoint it is quite probable that such an attitude i^ 
sound and warranted by the final diagnosis. Inflammation and neo- 
plastic disease, ulceration of the g.astrointestina! tract, obstructive lesions 
of tubular organs, biliarj* and renal calculi, an irritable colon and other 
intra-abdominal conditions are more common than diseases of the ner- 
vous system as causes of abdominal pain. 

All too frequently, however, patients are subjecteil to abdominal 
operations for the relief of jiain winch originates, not within the abdomi- 
nal viscera, but in some irritative lesion of the sensory nerves which 
supply the abdominal wall. In the hope of minimizing the frequency of 
such procedures it seems worth while to comsider the neural mechanisms 
of abdominal pain and the various neurologic iliseascs which may cause 
such pain. 

PHYSIOLOGY 

As pointed out hy Wolff and Wolf,' painful impulses are received at 
specific nerve terminals scattered Ihrougliout the skin, subcutaneous 
.structures and viscera. Tiicnce they pass over myelinated and nonmyeli- 
nated nerve fibers to the posterior root ganglia, either directly hy way of 
somatic nerves or indirectly via sympathetic pathways and white rami 
commimicantes. xVfter entering the spinal cortl by way of the iiosterior 
nerve roots, painful impul-ses are Iransfcrretl to a second neuron whose cell 
body is in the posterior horn of the grey mailer. From here they are 
carrieil in the anterior commissure to the opposite side of the cord and 
ascend in the lateral spinothalamic tract to the brain. 

Painful impulses arising in the nlMlorainnl viscera travel in splanchnic 
sympathetic pathways and enter the cord through the posterior spinal 
nerve roots of the seventh thoracic to the first lumbar nerves inchisivelj*. 
Such impulses from the stomach, pancreas, liver and biliarj’ tracts appear 
to enter the cord in the seventh to ninth thoracic segments and are 
experienced in the epigastric region. Pain from itlic [gidl bladder is 
usually localized in the dislribiilion of the ninth thoracic nerve, either 

From Uip Clevfhnil Clinic. Clcvclancl, Ohio 
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anteriorly beiieafli the right costal noargin or posteriorly at the angle of 
the scapula. From the stnall intestine painful impulses eventually 
reach the rord tliroiigh the ninth to the elei'cnth tlioraoic posterior nen'e 
roots. According to Wolff and WoU,* “The inpei^’alion of the colon is 
not clearly understood. It is prohaWy mainly supplied by afferent fibers 
through its mesenteries from the lower tlioracic and upper lumbar seg- 
mental nen'es without involvement of sjTnpathclic or psrasjTnpalhetic 
pathways. The reclum, however, does receive afferent ners'es through 
the parasympalhelic rami from S-2 to S -1 ” Painful impulses from the 
kidneys and ureters reach the cord via the tenth thoracic to the first lum- 
bar posterior spinal ner^•e roots Prom the ftindus uten painful impulses 
enter the cord from the tenth thoMcic to tlie first lumbar segments, and 
from the PaJlopjan tubes ami ovaries they re.ich the coni at the tenth 
thoracic level 


njFFERESTIAL DIAGNOSIS 

Visceral pam is usually characlonrwl by a deep, aching quality and « 
referred to the surface of the luxly in llio.«e areas which are innei^'ated 
from segments of the cord winch have reccivcil the original painful im- 
pulse from the The spreatl of such excitation within the spinal 

cord aisiy result m a more ihffuse reference of pain to tlic iKKly surface 
Ilypcfalgcsia or lijpcresthe^ut of the sk»i m.ty be present m these areas 

From these consideration^ it should not liediiTieult to appreciate the 
fact that lo«Kins w Inch involve the thoracolumbar iiostcnor spinal nerve 
roots, the posterior nerve root ganglia, or the jicripheral sensory nen'es 
themselves may give rise to pam aimulating th.it which is the result of 
disease or dyifunclion of mtra-alwforainal viwra The problem of differ- 
ential diagnosis is not always easily solved A c.m*ful clinical history will 
usually bnng out inlurmation suggesting I’lwenil disease, which may be 
confirmed or e.vclu<ied by physical examination and by appropriate 
roenlgcnologic studies and hiboTalory tests. Many of these conditions, 
such as ruptured pcjitic ulcer, acute appendicitis and intestinal obstruc- 
tion, may require urgent stirgK»l therapy which cannot be postponed, 
and the surge«>o cannot waste time m an effort to c.vclude a possible 
neurogenic origin for idxlomin.al pain in such a wise. Nevertheless, in 
cases in which there is no ajiparent suqjic^l ejncrgtflcy and when time 
has permitted deliberate and enretal exclu^^iou of visceral disease, the 
possibility of disease of the spinal nerves which supply the abdominal 
wall should be considercil 

Judovich and Batec,’ for a chnicn) working basis, have diviilcd ab- 
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dominal pain into three groups, depending upon the degree of associated 
tenderness: 

1. Purely visceral pain, ^^llich does not include in its reaction irritation of the 
structures supplied by the somatic afferent nerves, i.e., the parietal peritoneum 
and mesentery, local skin tenderness would be absent and areas to which the 
pain is referred would not be associated with tenderness. 

2. Visceroparictal pain, in which the diseasc<I viscus includes the parietal 
peritoneum in its reaction and in which pain, ten<lcrness, local hj-pera!gesic areas 
of the skin and rigidity manifest themselves. This group may also have pain, 
tenderness and rigidity without the hjperalgcsic areas. 

3. Segmental pain and tenderness. Clinically, the combination of segmental 
pain and tenderness is usually not initiated by stimuli from diseased abdominal 
viscera. Tbc findings of a painful segment in which all of the cutaneous branches 
are hj^peralgesic as compared to opposite normal side, with absence of rigidity or 
other clinical findings which denote visceral disease, are usually indicative that 
the pain and tenderness are somatic in origin In other words, we have a syndrome 
of segmental neuralgia which is not often initiated by visceral stimuli. 

NEUROLOGIC CONDITIONS CAUSING ABDOMINAL PAIN 

Among the neurologic conditions which may give rise to abdominal 
pain arc segmental neuralgia (inlcrco.slal neuralgia, parietal neuralgia), 
spinal arthritis, herpes zoster, tabes dorsalis, neuritis, spinal cord tumor, 
diseases of the vertebrae involving ner\'e roots, and meningeal disease. 

Segmental Neuralgia. — Segmental neuralgia, olhemise known as 
intercostal neuralgia or parietal neuralgia, is a term which has been 
vaguely used to describe many conditions associated with pain w’ithin 
the distribution of nerves .supplying the abdominal wall. Although the 
exact cause of such pain is obscure, it has been pointed out by Garnett 
and Bates* that it is usually due to some form of spinal abnormality 
causing inflammation about, or actiml pressure on, spinal nerve roots. 
They were of the opinion that chronic postural trauma due to such dis- 
orders as changes in the lumbar curvature, the spinal strain of a heavy 
abdomen, or mild functional scoliosis due to a shbrl leg could result in 
definite irritation of the emerging nerve trunks either from the inflam- 
matory reaction or from actual bony narrowing of the intervertebral 
foramen. The possibility of protrusion of an inteiwertebral disk in the 
lower thoracic or upper lumbar region of the spine, although distinctly 
uncommon at these levels, must be borne in mind as a cause of neiw'e 
root irritation with resultant abdominal pain. The intensity and dura- 
tion of segmental neuralgia may vary greatly. It may be a mild soreness 
or a severe, excruciating, stabbing pain similar to that of tic douloureux. 
It may even simulate an acute intra-abdominal catastrophe. Camett^ has 
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described certain tests by which he diffetentiates tenderness in the ab- 
dominal wflU from tendemoRS hi the viscera The paticjil raises hh legs 
or licad and shoulders from the table m onfet to contract his alKiomina! 
muscles, thereby protecting the underiyiiig viscera from pressure of the 
palpating fingers ^Yben the abdomen is {mfpalctl or pmchetl while the 
musclea are tensccl, the tenderness of h true visceral iesion is dccrcaseil 
or absent, wliile the tenderness of {larjctal neuralgia is unclumgetl anil 
readily ehcilcil Davia* rcporlwl a group of 250 children with segmental 
neuralgias sinnilating various forms of siscerai <it<ensc 

Spinal ArlhtUla.— nyjiortfophic artlmtis of the spine is eommonjii 
paticntJi os-cr -iO years old ami c«in»ca nert e root pressure in many cases 
Wien associated with chrome {lostural ItHiima, the ftymptonis are uc- 
cent«ate<J Iloentgcnologic e-sammatiwi of tlie spine i» usually helpful 
111 diagnosing this condition 

Hetpea Zoster.— Herpes aoster jh an acute virus infection involving 
the posterior nerve root gangh.i. the posterior nen'c root, tlie peripheral 
nerve, tlie posterior horn of the grey tnalter of the spinal cord, and the 
corresixindiiiff area <if shm which is supplied by the involved nerve or 
nerves The first local sjmptom is usually pam m the segment or seg- 
ments siivols’ed This pain is burning or sliooting m character and often 
sescre and nssoci-iltsl with liyjicralgcsu of the skin The papulovesicular 
eruption of the skm m’ours three or four days after the onset of pain and 
follows II 7.uti.d piltcrn in the involved derraatomes Herpes roster is 
HMtally Hnihateral I>nr»jg the pre-eruptive shige of tlie dtseaso the pain 
may v.isily he niMlaken for lh.tt of acute appendicitis or oilier intra- 
abdomin.il diSiMSe, but the apjH-ar.uicc of the \esiciilar eruption is so 
chiiriictcTislio that il can liardly be mistaken After subsidence of the 
orujition, -uiiill pcnniinent sears usually nMn.iiii in the skm an<l the pain 
grjwhi.dly suhsidt's The skm may iKTomc p,irtially or completely anal- 
gesic, though pain and hy|KT«.llu-sia souH'timcs persist for months or 
ye.irs 

Tabes Dorsalis. — Tubes dorsdu u often accomjwnied by '■lightning 
jiftins” III its early stages J^uch p.tins arc severe, paroxysmal, stabbing, 
and of short liuratKin «n<l arc alttdwitablc to an irritable state of the 
d^encralmg sensory fibers in tJiepostcnornerve roots So-called “tabetic 
crises’* arc severe paroxysms of j>ain due to increased motility of a hollow 
%i5cus, which is probably the result of a disonler of autonomic afferent 
impulses. The g.i.-.tric crisis is the commonest of these disturbances and 
is characterized by attacks of epigastric pain associated with severe 
vomiting A prtviou.s history’ of loelieinfeelion, together with the finding 
of certain abnormal neurolopc signs anti positive tests in the blood or 
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cerebrospinal fluid, usually clarifies the diagnosis. Loss of appreciation 
of vibration, pupillarj’ changes, diminished or absent tendon reflc.'ces and 
ataxia arc commonly pre.scnt in tabes dorsal s. 

Neuritis. — Neuritis, inflammation of a nerve, may involve any of tlie 
nerves which supply the abdominal wall, although it is much less common 
in these nei^'es than in those of the extremities It is characterized by 
persistent or paroxysmal pain, associated frequently with cutaneous 
tenderness in the area supplied by the nerve. The inflammation may be 
the result of bacterial toxins or virus infection, metabolic disorders 
such as diabetes, or chemical poisons such ns lead or alcohol. Butsch 
and Harberson® reportetl their observations on fifty patients with acute 
pain and tenderness in the right lower quadrant of the abdomen .simulat- 
ing appendicitis. Thirteen of these patients were operated upon, and no 
intra-abdominal disease was found in any case. Observation of the prog- 
ress of the remaining thirty-seven patients did not suggest appendicitis. 
They considered the condition to be an acute virus infection with nerve 
root involvement. 

Spinal Cord Tumors.— Spinal cord tumors frequently give rise to nerN’e 
root pain and, when situated in the thoracic region of the spine, may 
cause abdominal pain by irritation of the ner\’c roots which supply the 
abdominal wall. A neurofibroma arising from the sheath of a posterior 
nerve root or a meningioma compressing a nerve root often causes severe 
lancinating “root pain,” which may simulate biliar>’ colic, renal or 
ureteral colic, or acute appendicitis. In almost 70 per cent of such tumors 
the initial sjTnptom is pain, and signs of spinal cord compression may 
not appear until later as the neoplasm c.xpands. Localized pain and 
tenderness in the spine over the site of the tumor may also be present. 
Increased pain on coughing, sneezing, or straining at defecation i.s char- 
acteristic of such tumors, and the pain often seems to be worse at night. 
Extradural tumor-s such ns sarcomas may also cause pain, but intra- 
medullary tumors are rarely accompanied by pain until late in their 
development after .signs of spinal cord disease are apparent. Eventually 
all spinal cord tumors produce signs of involvement or compression of 
the cord, .such as motor weakness of tlie I^s, sensory loss below the level 
of the neoplasm, abnormal reflexes, and disturbances in control of the 
rectal and vesical sphincters, A study of the djmamics of the cerebro- 
spinal fluid and its total protein content often reveals a complete or 
partial spinal subarachnoid block and an increase in protein in the fluid 
below the level of a tumor. Roentgenologic examination of the spine, 
including myelography, is often helpful in localizing a spinal cord tumor. 

Diseitses of the Vertebrae. — ^Diseases of the vertebrae which maj* 
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UROLOGIC INVESTIGATION OF ABDOMINAL MASSES 


\Yiluam J. Engel, M.D., F.A.C S. 

The presence of an abdominal mass is a frequent diagnostic cliallengc 
which even the most astute clinician is rarclj' able to meet without the 
aid of special studies. Since the majority of these masses occur in the 
flank and the side of the abdomen, urologic examination is of great value 
in determining their location and nature. Too frequently this study is 
omitted. 

When presented with an ab<lominal mass, a detailed history and a 
careful physical examination may supjily important evidence in its 
identification. For example, pain suggests an inflammatory or obstructive 
lesion; fever denotes infection, although in exceptional cases it may occur 
with degenerating neoplasms; rapid weight loss .suggests cancer; hema- 
turia suggests a renal tumor, and, similarly, predominant gastrointestinal 
complaints suggest liver or gallbladder disease. Not infrequently, how- 
ever, these masse.s may be entirely asjTnptomatic and discovered only on 
routine e.xamination, and in .such ca.scs the phy.sician must depend en- 
tirely upon objective findings. 

Palpation of the mass supplies certain essential information. Prelimi- 
nary localization is thus dcterraincil, as is the degree of mobility, fixation, 
or tenderness. For masses in the flank bimanual ballottcmont is valuable 
(Fig 330). This method is similar to that employed in obstctric.s. The 
posterior hand exerts a quick upward tlmist against the mass, which is 
immediately felt by the hand held on the abdomen, and the later re- 
bound of the mass is again felt posteriorly'. A positive sign is highly in- 
dicative of a retroperitoneal mas.s, while, conversely’, absence of the sign 
points to intraperitoneal location. By careful palpation one must also 
differentiate between cystic and solid masses and determine their con- 
tour. Fitting these findings witli later roentgenologic and laboratory 
studies, one arrives at a correct diagnosis. 

In considering these masses one must inquire: (1) Is it intraperitoneal 
or retroperitoneal? (2) If retroperitoneal, does it arise from the kidney, 
or is it exlrarcnal? In establishing these fundamental facts, urologic 
investigation is a first consideration. After complete urinaly’sis, a plain 
film of the abdomen is made with a technic designctl to bring out soft 
tissue masses to best advantage. Following this an intravenous pyclo- 
gram is made, and it is our pnictice to make films at intervals of five, 
fifteen, thirty and sixty minutes following injection of diodrast If the 
From the Clevel.ind Clinic, Cleveland, Ohio. 
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desired information is not obtained bj’ these studies, one roust proceed 
with cystoscopy, ureteral calhetenzation and rcltograde pyelography. 
Added studies in selected cases include lateral oblique pyclograms or 



Fic 330 — Technic of b •jilottemeat of dUnmaa] maues allowing, wpper, position hands 
and iWrr, qu ick upward thrust of poslorwf h#ad, as dtsenhed in lert. 


respiration pyclograms, for winch the technic and indications will be 
discussed later 

All masses fall into three broad categories: (1) those which are intra- 
pcritoncal, (5) tho-se which arc retroperitoneal but exlrarenal; and (5) 
masses of renai origin 
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INTRAPERITONEAL MASSES 

In this discussion we arc concerned only with those masses whicli by 
their loeation must be dilTerentialcd from those arising from the urinary 
tract. This includes particularly those which occur laterally. On the 
right side they may arise from the liver, biliarj* tract, ascending colon, 
or occasionally from the pancreas or mesentery. On the left side, the 
spleen is the most common site, .*iUhough the descending colon and tail 
of the pancreas must be considered. 

Masses within the peritoneal cavity are generally movable, and tlie 
absence of ballottcmcnt tends to exclude retroperitoneal location. In 



most instances urographic study wiD be negative, and a normal pyelo* 
gram immediately excludes the possibility of a retroperitoneal mass. 

Case I. — A woman, 5i years of age, was admitted with the chief complaint of 
an abdominal mass which had been disco\-ered during the course of an e-xamina* 
lion for indefinite gastrointestinal sj-mploms. Tlie mass was jn the right side and 
was smooth, rounded and nontender; it mox-cd freely with respiration and was 
the size of an indoor baseball Because ballottemcnt was absent, its intra-abdom' 
inal location was suspected; a normal piTlogram was finally required to exclude 
the kidney. 

At operation a large hemangioma of the liver was discovered and removed 
(Fig. 831). 
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Case il —A 47 jear old notnan comidairied oi o. tender lump m the upper 
right side of the abdomen nhkib had first Iwen observed three dajs previously 
The detailed bistorj- -nas of little assUtaoce in delermitiing the nature of this 
mass, 

Ivtaminatioii revealed the prescBoe of a firm, slightly tender, irregular mass m 
the upper right quadrant, it moved freely with respiration, and hallottement was 
thought to be prevent Because of this it was thought tliat tlie mass arose from 
the kidney However, pjelograms in Uw anter<^osterior nrul lateral oblique povi- 
tionssvere quite normal Later achukeystogramand a reehcckcsatnination with 
a second dose of dje did not reveal the gallbladder, and at siibsoqiscnt laparot- 
omy a large empyema of the gaHhjfldder with an obstructing stone in Ibe cystic 
duct was removed T}tc gallbladder niay attain eonsidcrablc size and api>ear in 
strange locations In one case a mass m the lower right quailrant proved to be 
tlie gallbladder 

Ca^eHI — A man. 48 j-earsofage, was admitted mth the complamtof fatigue 
and weight loss Symptoms were of about sit months' duration but had licen 
more severe during the pa<i two months, during which he had lost ifO pounds 
and had a moderate fev-er 

There was a hard rounded mass in the right uj’per quadrant of the abdomen, 
thw moved with respiration and was not tender Although it seemcil to he li»o far 
anterior to be a kidney, the kidney eoiild not be excluded Further tuspicinn was 
raised by the urcnalysis, n hich demonstrated 4 plus alhunuR and occasional {>iis 
cells 

A retrograde pyelogram anti an asMitional oblique film were entirely normal 
After furtlier study, operation was performed and a large abscess of the liver was 
drained, follow mg which the patient tnatle aeomplete rccov cry Hus was thought 
to l>e an ameluc afasoess, although parasites were not found m the stools or con- 
tents of the abscess 

Thus, masses which one slrongly suspects to be of renal origin m.iy 
prove to be nssiKua tec! wit h iliseasc in the liver The urologist’s assistance 
in directing attentsoii atvay from tlic kulney permits the projicr selection 
of abdominal exploration to effect a cure of tlie disease 

Tlie problem aliso presents itself frequently on the left side of the afi- 
domen In our exjiencnce the most common intrapcritone.'vl masses on 
this side ans><? from enhirgemcnt of the spleen The following case i\ 
typic.al 

Case It’ — -t 55 year old woman came to the Cleveland Clinic coroplaining of 
weight loss and painless enlargement cd the upper abdomen, which was first noted 
one year preMously Hic phjsieaf examination did not reveal significant abnor- 
Bialities except for tjic presence of a mass m the upper left abdominal quadrant 
which was firm, irregular, and moved «ith rc^iration Ah«enco of banoltement 
suggested intraperitooeal location, but it wks not possible toexoiude the kidnrj 
A relrogiade p.vebgraai was normal, Ibcrebj excluding a retroperitoneal mass 
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Abdominal exploration was pcrfurtned, at nhicli time splenomegaly due to 
Danti’s disease was diagnosed 

Masses which arise from the descending colon rarely mislead the con- 
sultant, for by the time a mass has appeared, symptoms directing at- 
tention to the colon are obvious 

RETROPEHITON’EAL EXTRARENAL TUMORS 

There is a group of rclrojienloncal tumors which are of particular 
interest. The}’ arise from embryonal cell ivsts, and the majority are of 
mesodermal origm, though some show ectodermal elements (neurogenic 
and teratomatous) Hansmann niul Ihidd‘ believed that these tumors 
arise from embryonic remnants of the urogenital tract and as evidence 
cited the diversity of histologic elements and also the fact that similar 
tumors are frequently found in the adult urogenital organs. 

These tumors may be solid or cystic and often grow to considerable 
size. They occur in the flank, are usually freely movable and demonstrate 
ballottement. Often they do not produce .symptoms and are brought to 
the attention of the physician because the patient discovers “a lump in 
the side,” or as an incidental discover}* <hiring the course of a routine 
examination They are often wcll-circumscnbed encapsulated tumors 
showing little tendency to invasion, and only about 10 per cent will be 
found inoperable By concentric enlargement they may displace adjacent 
organs but, because of slow growth, do not often disturb function. Large 
tumors may displace the ureter without obstructing it. 

Other retroperitoneal tumors must be considered Among them are 
those arUing from the adrenal glands. While the associated endocrine 
changes usually direct attention to the true nature of such tumors, we 
liave seen one instance in which a large cortical tumor produced no note- 
worthy symptoms of cortical hyperactivity. In our c.xperiencc the finding 
of palpable tumors of the adrenal gland is nire. 

Metastatic retroperitoneal masses arc characterized by their irregu- 
larity and fixation and the associated caclicxia of the patient which usu- 
ally accompanies their presence Displ.icement and fixation of the ureter, 
sometimes with obstruction or actual invasion, completes the picture 
in advanced cases. I have recently seen a patient in whom anuria resulted 
from bilateral ureteral obstruction produced by retroperitoneal extension 
of an ov’arian cancer. 

Urologic investigation is of particular value in diagnosing retroperi- 
toneal tumors. Their presence is indicated by a soft tissue mass seen on 
the plam roentgenogram of the abdomen wliicii may exist independently 
of the renal shadow. The intravenous urogram will establish the presence 
of undisturbed renal function on the involved side, and renal displace- 
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ment is one of the most constaot findings in retroperitoneal tumors. 
Lateral or medial displacement is especially significant, and renal rota- 
tion may accompany this. Donnward and upward displacement indicates 
tumors above or below the kidney, respectively. Accompanying llie 
renal displacement there may be compression and distortion of the renal 
pelvis. Tlic intravenous pj'clogram does not usually afford sufficiently 
detailed anatomic delineation of the pelvis for the study of deformities, 
and for this purpose retrograde pyelography is necessary Furthermore, 
ureteral visualization is too inconstant with intravenous urography to 
determine their course, which can be reliably accomplished only by 
ureteral catheterization or retrograde ureterogram 
Having performeil cystoscopy and ureteral catheterization and ob- 
lamed a retrograde pyelogram, the films arc inspected to deltTinine 
ureteral displacement and for more detailed examination of the renal 
pelvis. One must differentiate distortion due to external jiressurc from 
true deformity produced by inlrarcnal lesions The roost significant 
differences roay be tabulatctl as follows. 


PrELocRirmc DirrsaENTUTios 


EstraKnal Mass 

iDtrsrenat Ongin 

Pelna displaced laterAlly or medially 

JUrely 

ItotalioRotVidne) onvertiealorlranaverse ' 
axis 

Itarely 

Calices normal in number 

Some calices missing due to invasion of 
internal eompression 

Calices normal in relation to each other 

■ Calices sejiaraled or otherwise out of nor- 
j mal relationship 

Margins of pelvis and calices reguhr and 
smooth 

1 Margins irregular and deformed due to 

1 invasion 

Rroal shadow normal ! 

! Kenal shadow irregular and mass usual]} 

1 visible 


In many mstances the lateral pyclogram will be of great assistance. 
This is best made in an oblique position, the patient being at about a CO 
degree angle to the table, with the ins'olved side down. In this way the 
renal pelvis is anterior to the vertebral column, thus permitting better 
risualizalion. 
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Many of these points arc illustrated by the follov.'ing cases: 

Case womao, 47 years of age, entered the Cleveland Clinic stating that 

she bad high blood pressure. Svmploms consisted chiefly of palpitation and 
pounding of the heart, mild dyspnea on exertion, and weakness Examination 
revealeil the blood pressure to Iw 220 systolic, 105 diastolic. There was some 
cardiac enlargment and a soft apical systolic murmur A mass was discovered in 
the abdomen The original examiner describeil tliis as an enlargement of the liver, 
4 fingerbreadths below the costal margin on the right and down to the umbilicus 
on the left A cardiac consultant interpreted this as a bilateral mass and suggested 
polycystic kidneys as the basis of her trouble A tliird consultant noted a cystic 
mass in the left flank These obserx’ations are recorded to indicate the varied 
interpretations so characteristic in such cases. 

The plain film of the abdomen revealed a huge soft tissue mass fllling the upper 
left quadrant of tlie abdomen. ^Vn intravenous pyclogram revealed no dye in the 
left Iddnej’ region There was a bizarre shadow on tlie right side which could not 
be clearly interpreted, thus necessitating retrograde pj-elography. This revealed 
a normal right renal peh’is The left ureter was found to cross the midlme and 
cs’en extended beyond the right ureter. \Micn the peK is was filled with contrast 
medium, a hydronephrotic left kidney pelvis was revealed, far displaced so that 
it overlay the right kidney pelvis (Fig. 332). At operation a large n ell-encapsu- 
lated cystic fibroma, in no nay connected nnth the kidney, was removed. The 
left kidney returned to its normal position following operation (Fig SS3). 

Case — A 17 year old boy had consulted his family physician because of 
mild nausea, loss of appetite, and fatigue. Examination revealed a mass in the 
right abdomen, thought to be a kidney, and the patient was referred for further 
study 

The mass was hard, moved w-ilh respiration, and w as thought to be ballottable 
A plain film revealed a large soft tissue mass containing irregular calcific deposits. 
.\n intravenous urogram revealed a normal left kidney. The right renal pelvis was 
compressed and displaced upward, and the tumor mass appeared to be attached 
to the lower pole of the kidney' (Fig 334). It was thought to be a case of Wilms’ 
tumor of the kidney, and operation was advised. At operation a solid well-encap- 
sulated retroperitoneal tumor was removed which was in no way’ attached to the 
kidney’ (Fig. 335). The pathologic diagnosis was fibroma, probably neurogenic 
in origin, with calcification and recent hemorrliage. 

Case man, 48 years of age, about one week prior to examination was 

awakened with a twinge of pain in the right side and discovered that there was 
a lump in hb side. He consulted his local physician who referred him to the 
Cleveland Clinic for further study. Examination revealed a hard, irregular mass 
in the right upper abdomen and flank which moved witli respiration and was at 
firstjhought to be the liver. A plain roentgenogram of the abdomen revealed a 
large soft tissue shadow in the right upper abdomen A cholecystogram and gas- 




Fio 331 (Case VI).— Inlravenous pjelognm tfanviog nnrmil renal pelv,j on the left 
and a Urge tumor mass with calciEcation on the n'sht Duplacol compreareil reasl pelvis 
B at upper end of this mass. 

■piG. S5S (Case VI).-<3n»s speomen ahowiag wetl-encapauUied retrepenlooeal 
Ebrooa. 
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Fio. S36 (Case VII) — Intravenous p>elogram showing large tumor mass in right upper 
quadrant of abdomen diiplacing kidney pelvis downward and producing vertical rotation. 
Arrow points to displacetl ren-at pelvis 



. adrenal cortical carcinoma 

trointestinal roentgenologic studies were normal. xVn intravenous urogram, how- 
ever, revealed pronounced downward displacement of the kidney with compres- 
sion and distortion of the renal pelvis but no true deformity (Fig 336). Having 
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thus estabtithe(i the relro])eritonca] locutum, operation nas carried out through 
an oUiqneUdney incision, and alatg^, imgulaT, 'arii-encapsnlated tumor has ing 
no renal attachment nas retnosed ETamlnalion of the mass showed it to be a 
primary adrenal cortical caronoma (Kr. 3S7). 

Case \1II. — A 60 year old man complained o! severe ncuVjiess, anemia, ina- 
bility to eat and n eight loss Although he luw! not been completely nell for mne 
or ten months, most of the symptoms were of about only three sveeks' duration, 
during which time they had increased rapidly. 



Tw. S3S (Case HU)— Cihteml retrograde pjeloenun showing nlretoe ureteral 
duplsceiDcnt sod lalml di'placeraenl d left renal pelvis with hjdronepbni'sis of right 
kidney. Diagnoaii was extensive welaslstic retroperilonenl csreionrai 

Fia 339 — Respiralion pjelogram showing (ualion of left kidney nilh normal renal 
mobility on the right side 'This pstient bad a pennephrie abscess on the left 

The significant finding on physical evamination was the presence of a dis- 


of the right ureter and hjoronepiirusw \iig. ouoj. Au exploratory laparotomy 
was performed, at which time it was determined that the patient had a large 
ielropcrilon^*J showed melasUtic carcinoma. 
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The patient became progressi\*cIy worse and died about two weeks later. An 
autopsy revealed extensive retroperitoneal metastatic carcinoma, apparently 
primary m the pllbladder; hydroncplirosb of the right kidney was found to be 
due to obstruction of the right ureter by compression. 

Many other e.xamples could be cited, but all serve to exemplify the 
^alue of urologic study not only in localizing these tumors but also in 
helping to estimate their operability and to determine the surgical ap- 
proach. 

iVn intermediate group of cases includes perinephric infections and 
abscesses. The mass is invariably fixed and not ballotUible, and usually 
severe tenderness is manifestetl. There may be bulging of the costoverte- 
bral space, and an indicative physical finding is pain on bending toward 
the affected side in contrast to bending in the opposite direction. 

The plain film of the abdomen often shows obliteration of the psoas 
shadow and curvature of the spine, the concavity of which is toward the 
affected side. A useful aid is a respiration pyelogram, It is most satis- 
factorily demonstrated by a bilateral retrograde pyelogram; with the 
pelves filled, a double exposure i.s made on the same film, one with tlic 
patient in deep inspiration and the secoml in deep expiration, x-ray ex- 
posure for each being about 75 per cent of that usually employed for a 
single exposure. The presence of a fixed kidney on the involved side with 
normal renal mobility of the op|K)site kkiney argues strongly in favor of 
perinephric infection (Fig, 330). 

MASSES OF RENAL ORIGIN 

The majority of palpable masses in the sides of the abdomen arise 
from the kidney and may be tlic result of any one of several pathologic 
processes. Obstructive lesions at the urelcropelvic junction can produce 
hydroncphrotic dilatation of palp.able size. Fyonephrosis with or without 
calculi often results in a palpable mass, as may cortical abscess of the 
kidney. Tumors and cysts arc frequently palpable, and bilateral palpable 
masses may bo diagnosed as polycystic Iddneys with statistical proba- 
bility. A wide variety of renal lesions must be considered. 

Here, obviously, urologic investigation clarifies the diagnosis. These 
patients do not always come to the urologist and may seek medical at- 
tention for symptoms unreUted to the urinary tract. Thus gastroin- 
testinal symptoms may rc.sult from obstructive and mfl.'imraatorj’ lesions 
of the kidney, and unexplained fever or anemia may bo due to chronic 
renal infection or malignant disease in the kidney. A case will be cited 
later in which a palp.iblc mass in the upper right abdomen was thought to 
be cirrhosis of the liver but proved to be hemorrhagic cystadenoma of the 
kidney. Frequently what is interpreted as splenomegaly proves to be a 
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renal mas*! Thus, no mass can Iw idcnlifietl certainly mlhout complete 
urologic investigation, which mmt include adequnte roentgenologic anil 
pyclographic study. 

Case IX — A 40 jear old man was admitted wttli the complaint ot pam m the 
right side and back. Intermittent attacks had begun about three 3’ear3 previoudy 
Tlic sjuiptoras increased m the four months preceding our esaminalion, and the 
patient had obseri’cd some fullness m the riglit flank 

Evammation revealed moderate hMiertcnsion, the lilood |>ressiirc Iwing 170 
systolic, 114 diastolic The other significant finding was the presence of a laige 
firm ma‘,s m the right upper quadrant, this was so large that it actiiall} prodiiceil 
some flaring of the ribs and apjieareil to iiwvc with respiration It eslcnded at 
least 4 fingerbreadtlis lielon the costal margin The original impression was that 
the mass was an enlargement of tie liser. proliahlj- due to cirrhosis The cho 
leej'stogram was normal Urogram rexealcd no fimetion from the right kidnes 
with a large soft tis'iie mass m this region A retrograde pjclogram shnvsed a 
large li^-droreplirosis. with ekiatioii and deformity of the renal pehis due to a 
lesion at the lower pole of the kidney Tlie upper right ureter wasdisplaeoil medi- 
ally Aspiration J lelded 1200 ec of blooily fluid At subsequent nephrectomy, a 
huge cystic adenoma of the right kidney was rcmoicd wliu h contamrd hemor- 
rhagic fluid m the cyst 

Cawe X —A 02 year old woman was admitteil for general csammation There 
were no specific symptoms directing attention to any particular system or lesion 

On CTamination she was found toha\eliyT>erlen«ion. the l>tood pressure liemg 
810 s^stolle, 100 diastolic Tlie other significant finding was the presence of a 
large mass in the right flank, this was irrejfiilar. freely movable and li.illottal)le. 
and renal tumor was suspeeted An itilrasenous urogram revealed a Urge soft 
tissue mass in the right flank with a qnesimnable fillmg defect of the kidnev 
j^l'is \ retrograde pyelogram revealesi a sliiplex kidney pelvis wilh partial 


of the kidney was removed 

Case XI — k baby, 19 months of age. Iiad a mass in the right side which had 
l>ecn oliscrvcd only one week previously by his parents 

Examination revc.nkHl a ratlier pale, aucmic mfant The oiilstanding |>osilive 
finding was the presence of a Urge, hard, rather smooth mass oceiijiying the 
entire right side of the aUlomcn A diagnosi-, of prolrahlc dms’ tumor w as made 
After preliminary x-ray tlierapy a nephrectomv was earned out ami u large 

lumorof the kidney wasremoved Thisproved tol>ea Wilm* tumor with inescn- 
chvuial elements predominating 

CssE Xll —.V 5 year old iKiy had a mass m the left flank, thought to be a 
lYiIms’ tumor This had produr«I xirtuaMv nos\-mptomsand had t>e*>n amdent 
nllv obsorvol liv the mother 
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Oil i-xanimalion there Mas a mass the size of o large graiK-friiit occupying tuosl 
of the left flank IIoMcvcr, on paljiation it appeared to be c.islic and M’as bal- 
lottable. An intravenous urogram shoned the right kidney to be normal but no 
function from the left. There Mas a soft tissue mass in the region of tlie left kidney 
Because of the cystic character of the mass a large hydronejihrosis m as siisi>ected 
Tills diagnosis M-as confirmed uhen alnnit ten ilays later the patient returned 
Mith no mass paljiahle, indicating that drainage had been cstablLslicd At opera- 
tion a large hydroiiephrotie sac Mith nrctero|K-ls le ob^truction due to an aberrant 
artery Mas removed. 

Case XIII. — A man, 72 scars of age, six years previously had ha<l a riglit 
colectoniv performed at the Cles’ckind Clmie Ifosjuta] for adenocarcinoma of the 


Fio 340 (Case X) — llctrograde p>elograin showing displ.iceinent of ureters .mcl 
ileformityof loner pelvis of <luples kidnej At operation this provetl to he hypernephroma 
of the kidney. 

ascending colon He luid remaincif mcII until alwiit five j ears later, M’hen he began 


. . . • " viiC 

oiiginal tumor or an independent tumor of the kidney. Intravenous urogram 
revealed a qiicslionable filling defect of file right kidney pelvis. Ilelrograde 
pyelogram revealed a definite deformity of the right renal pelvis (fig. 3 ti). A 
diagnosis of kidney tumor svas made, prolmhiy h.nK-rncphroma. 

The patient did not consent to immediate operation. lie returned later in a 
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scnousiy weakened condition, 'niudi did not permit surpical exploration, mid 
died two weeks later. At autopsy a hypernephroma o( the kidney with extensive 
distant metastaws was found (Fig. 3l?k 

This case well illustrated the importance of examining all masses and 
not concluding that a mass represents tecutrence of a previous tumor. 

Case XIY — \ 41 j car old wonwn came to the Clevclantl Clinic complaming 
of a lump m the right side Thi^ had heen olwervcd five or six >ears previously, 
and she believed it had shomi propressiscenUrgcmcnl. There had bwn no pain 
or other symptoms. 



r»g Sll (Case Xlll) — Htlrograde orU pjclofnm sho«mg defonoii) of kidnej 
pelvis due to renal tutoor 

Fio 9rt (Case XIII)— Gross autopsj- specimen showing large hi-pemephroma of 
kidney with large tumor llvroaibus. 

On examination there was a large, irteg'dar mass m the right flank winch 
moved freely «»th respiration and was definitely hallottablc latrasTnous uro- 
gram reiealed a questionahle defomntv of the right kidney pchis. Ilctrogradc 
pjclography reieakd a rather unusual defomiity of tfie right kidney pelvis m 
that tlie caliccs were greatly eionpald. and lateral piclogram reiealed curs-i- 

linear deformity oHbe renal pelvis (Fib 5I«. 

At operation a large multilocnlar cyst of the kKlnej arising from the anterior 
surface was excised. 

CvsE XY.-— .V 3j year old woman complaineil of frequency and burning of 
unnation togellier with severe weakness and weight loss On examination she 
w-as found lobe pale, anemic and emaciated, weighing onfy 87 pounds There was 
a Urge hard, fixed mass in the tight flank; tha was exquisitely tender Retro- 
grade Pi elogram shosred an extensive drfOTmity of the renal pelvis characteristic 



UnOLOGlC IN'S'ESTIGATIOJC OF AGOOAnNAL MASSES 


1207 



I'is 313. *■ " Fis 3)4 


Fio. S43 (Case XIIT — Bilateral retrograde pjelograin Left pyclograra was Donual. 
Unusual deformity on the right side produced by multilocular cyst of kidney 

Fia.S44 (Case XV) — Right pyelogramshoningestensive deformity and fragtaentntion 
of the renal pelris due to pyonephrosis. 



Fig SJ5 (Case XVI). — Retrograde left pyelograra Deformity of lower calyx, large, 
smooth, circular mass duel© solitary cyst of the lower pole of kidney. 

of pyonephrosis (Tig. 344). At operation s large pyoncphrotic kidney was re- 
mos-ed in which the primary disease was renal tiilierciilosis srith severe secondary’ 
pyogenic infection. 
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Care I — A i\oman,44jearAofage,cainc to the Cle% eland Clinic because of 
painful feet and other varied symptoms, none relating to the kidney or gastro- 
intestinal tract At the time of routine phjucal examination a mass v\ as palpated 
in the left kidney area; this was freely movable, ballottable and nontender A 
plain film of the abdomen revealed a smoothly rounded soft tissue shadow in the 
lov\ er pole of the left kidney Retrograde pyclogram revealed a typical deformity 
of the loner calyx, which, beeause of its smootlily rounded contour, led to the 
diagnosis of solitary cjst of the lower pole of the kidney (Fig 345) 

These cases exemplify the common pathologic lesions of the kidney 
which m.iy jiroduce palpable masses in the abdomen. Their iilcntificatioii 
IS obviously important for tlie sch'ction of proper surgical ap[iroach 
Furthcrniore, if one conteroplales a ncpbrcctomy the functional capacity 
an<! normality of the opposite kidney mtisl be established It is only by 
means o! careful iirnlngic study that these factR can be asccrltiined 

SUMMARV 

Attention has been called to the diagnostic difficulty which often at- 
tends the discovery of a palpable mass in the abdomen. One must dis- 
parage the tendency to consider “abdominal mass” as nn adequate diag- 
nosis for which to recommend surgical intervention. The diagnosis must 
be drawn much finer in order to justify operation or to plan the surgical 
approach, once operation is decided upon. In arriving at a correct diag- 
nosis complete UTologic investigation is of great value and should ^ 
earned out in all cases 

Several clinical aphorisms emerge from a study of these cases. 

1. A normal pyelogram iiumedulcly excludes a retroperitoneal mass 

2. Ureteral displacement indicales u rdrojientonial mass 

3 Ilcnal displacement denotes retroperitoneal tumor. 

4. DHtortion of the renal pelvis may lie produced by cxtrarcnal 
masses 

5. True ileforniity of the nmal pelvis always indicates an intrinsic 
kidney lesion 

REFEKEN'CE 

1 Ilupemann. O II sml OwUl. J Ma«ivc Unattachul llelrotM-nloneal Tumors. 
Evplin.itum of UnaltachnI Rrtropenloiieal Tumors !5.neil on nemn.ints of J-'m- 
brjonu. I rngenitiil .Xpi’flmtus J A M..\ MC-lOtJan <) 193j 



TRANSPLANTATION OF THE URETERS INTO THE 
RECTOSIGMOID AND CYSTECTOMY 

Chahles C Higgins, M.D,, F.A.C.S. 

Operative procc(ii:rM conducted within the abdominal cavity involve 
more than one system in an increasing number of instances. Tninsplanta- 
tion of the ureters so that urine empties into tlie bowel is one such ex- 
ample This operation now is indicated in a number of different disorders. 

Since 1852 when Simon* describe<l an operative technic for implanting 
the ureters into the rectosigmoid, numerous new procedures or modifica- 
tions of previous technics have been described for diversion of the uri- 
nary stream into the bowel. 

Prior to the introduction of intravenous urography it was believed that 
ureteral obstruction invariably followed implantation of the ureters 
into the rectosigmoid. This was thought to produce slsisis and to be 
conducive to superimposed renal infection, eventually leading to death 
from renal fnduro ami sepsis That such erroneous deductions were un- 
warranted is now evident from intravenous urograms made several 
years after operation. If the technical detads of the operation have been 
carefully followed, the ureters and kidneys remain in a normal or fairly 
normal condition over a period of years, as shown on the urognim.s. 

INDICATIONS 

Exstrophy of the Bladder, — At the present time the procedure of choice 
for exstrophy of the bladder is transplantation of the ureters into the 
rectosigmoid and cystectomy. Unless children horn with this condition 
are given the benefit of surgical intervention, 50 per cent of them die 
before the age of 10 years, and CO.G per cent of them die before the age of 
20 years. There are no accurate statistics citing the incidence of death 
during the first few years of life (Fig. S46). 

The operation should be performed during the first year for the follow- 
ing reasons: (1) Infants tolerate surgical procedures well This is evident 
from the results obtained from other operations, such a.s those for .strangu- 
lated hernia, hypertrophic pyloric stenosis and intussusception. (2) 
The operath'e mortality and morbidity are low. (3) As years elapse 
recurring attacks of pyelonephritis result in irreparable kidney damage, 
sepsis, and frequently death when operation is delayed. (4) It is probable 
that the organisms in the bowel of the infant are less virulent than in 
older children. ( 5 ) Early operation permits normal development from 

From ihe Department of Urology, Cleveland Clmic, Cleveland, Ohio. 
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transitionnl epithelium. The epithelial cell* were irregular^- arranged, and a fei\ 
had abnormal nuclei of la^ sbe and irregular shape Mitoses were present in 
moderate number, a few of which wercshghtlyat>7>ic3l. The basement membrane 
in most regions was intact, but at a few Mtes it cotiltl not be identified. In such 
portions inflammation was marked There was no clearly demonstrable epithelial 
invasion. 



Kio -—Inlravenoiu urognra one and one-half years after transplantation of ureters 
into rectosigmoid and cystectomj foe catemotna of bladder 


Sections of the right ureter showed the wall to be fibrous and infiltrated with 
many Ijtnphocjics and large mononuclear cells Most of the lining epithelium 
was absent and, «here present, was of the transitional tj^pe. Xear one edge of the 
section the epithehum was unusually thick and atj^pical. Some of the cells were 
Urge and many had deeply chromatic nuclei These atspical epithelial cells were 
similar to those m the tumor of the urmaiy bladder. 
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Sections of the left ureter shonctl the lumen to be patent and the Imlng epi- 
thelium to be thin. In the mucosa-stibtnucosa there were many lymphocj’te.s, 
large mononuclear cells and a few neutrophilic Icukocj'tes. 

Examination of a section of the prostate shoned the fibroinuscular stroma to 
be compact and of the usual t\i>e. Glands were abimdant and fairly uniform in 
size. They were luicd mth regular columnar epithelium. Xo atj^pical cells were 
seen 

Epispadias. — ^Epispadiascan usually I;e corrected bj' plastic oj>erations. 
However, the defect is occasionally so exten.sive that incontinence per- 
sists even after continuity of the urethra has been re-established. In 
these rare cases transplantation of the ureters into the bowel may be 
advisable. We have performed the radical operation on only two children, 
multiple operations having been previously performed elsewhere in each 
case 

Tuberculous Cystitis. — Occasionally in unilateral renal tuberculosis 
intolerable bladder symptoms continue after nephrectomy has been per- 
formed. The bladder capacity is reduced, and tlie ureter on the normal 
side shows dilatation with a coe.tisling early Ijydronephrosis. If conserva- 
tive treatment does not afford relief and the degree of hydronephrosis is 
progressing, the urine from the remaining kidney may be diverted into 
the bowel by a uretero-inteslinal aiin.stomosis. The bladder is not re- 
moved following this operation. 

Interstitial Cystitis.— -The symptoms of interstitial cystitis can usually 
be alleviated by conservative Irealmenl. On rare occasions the patient 
is unable to retain any urine in tlic bladder, the wall is thickened and 
fibrosed and overdistention is imjiossible. If conservative treatment is of 
no avail transplantation of tlic ureters into the rectosigmoid without 
cystectomy may bo justified. 

Incontinence Follo^sing Transurethral Resection.— Licontinence may 
follow transurelliral rescdion lor hypcrtropliy of the prostate, contracted 
bladder neck, or bars if the cxtcnial sphincter is injured. The patient 
should not be forced to wear a receptacle if tlie incontinence is perma- 
nent, as complete relief can be afforded by transplantation of the ureters 
into the bowel. Fortunately such an operation is not often necessarj' 
The patient gladly prefers operation to the disadvantages of wearing a 
receptacle which has an unavoidable odor and is difficult to manage. 

Vesicovaginal Fistula. — In most cases vesicovaginal fistula can be 
repaired by plastic operations. However, the defect may so extensively 
involve the bladder, sphincter and urethra that even when the defect is 
closed the patient remains incontinent. In such cases transplantation of 
the urelcrs into the rectosigmoid may result in complete relief. 
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OPERATION 

In infants the operation for transplantation of tlie ureters and cystec- 
tomy is performed in two stages Tlie right ureter is first implanted into 
the bowel, and ten days later the left ureter is transplanted into the recto- 
sigmoid and the exstropliic bladder is removed The operation is tech- 



Fia. SIS — rreparation o( ureter to be transplanted into rectosigmoid Division of free 
end of ureter to establish larger opening, t, S, auiure passed through free end of ureter 
which is to be transplanted info boweJ 

nically more difiicult in infants. it is a plastic procedure, the technical 
details must be carefully followed. 

In adults the general condition of the patient, the presence or absence 
of renal infection, and the caliber of the ureters influence the decision as to 
nhctlicr both ureters should be transplanted simultaneously or whether 
unilateral transplantation of the ureters is preferable. Generally in 
adults I prefer to transplant the right ureter into the rectosigmoid in one 
stage, transplanting the left ureter and performing the cystectomy seven 
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to ten days later. In younger patients with carcinoma of the bladder the 
ureters may be transplanted simultaneously and the bladder removed 
at one operation. The patient is anesthetized with ether if a child, spinal 
anesthesia if an adult, and is placed in moderate Trendelenburg position. 
A low right rectus incision is made. After the peritoneum has been in* 
cised the intestines are displaced upward and held away from the opera- 
tive field by moist tapes. The right ureter is isolated, and a longitudinal 




Fia S40. — 1, Trough in bowel to be occupinl by ureter; 2, ureter placed in trough, distal 
suture in place. (Continued on next pa^e.) 

incision is made in the posterior peritoneum overlying the ureter. The 
ureter is dissected from its bed dowm to the bladder, care being taken 
that no periureteral tissue or blood vessels are stripped from the ureter. 
The ureter is then divided close to the bladder, and the slump attached 
to the bladder is ligated, ^^^len the ureter is freed for approximately 2 
inches it is lifted upward, and the posterior peritoneum is closed with 000 
catgut. Tire site for transplantation of the right ureter is then selected in 
the rectosigmoid at a point in which tanking and angulation of the ureter 


I«JC 


«ot occur 1 , 
nia(/e 







TRANSPLANTATION OF THE URETERS 


1217 


The free end of the ureter is then split for a short distance with a pair 
of scissors. A special 00 catgut suture with a fine round needle on each 
end is passed through the cut end of the ureter and tied (Fig. 348). The 
bowel is replaced in its normal position, and the ureter is placed in the 
trough in the bowel (Fig. 349). Tension on the ureter, kinking, and angu- 
lation must be avoided. 

The ureter is then anchored in the trough by pa«sing the sutures through 
the serosal and muscularis laj’ers of the bowel which arc rcapproximated 
over the ureter (Fig. 350) Two or three sutures also pass through some 
adventitial tissue of the ureter. Care must be taken to avoid passing the 
suture into the lumen of the ureter. Triple 0 catgut is used. After inspec- 
tion of the operative field to ascertain whether or not the anastomosis is 
satisfactorj’, a small incision is made through tlie mucosa of the bowel 
into the lumen with a spear-point knife. One needle and suture from the 
free end of the ureter is passed into the lumen and out of the wall of the 
bowel i to f inch below the point of entrance. The other needle and su- 
ture is handled in a similar manner. Tension is made on the sutures, 
drawing the free end of the ureter well into the lumen of the bowel. 
The sutures are then tied, and the stump of the ureter is held in place in 
the bowel to prevent retraction. The serosal and muscularis layers of 
the bowel ore then closed over llic small opening in the mucosa. A suture 
including only the serosal layer of bowel is then placed over the points 
where the needles emerged from the lumen of Um rectosigmoid. 

Finally the bond is immobtHzc<l at the operative site by being an- 
chored to the posterior peritoneum with two or three interruptctl sutures. 
The abdomen is closed without drainage. 

■^Tien both ureters are transplanted simultaneously, a low median 
incison is made. All other details of this procedure are similar to those 
of the two stage operation. 

PREOPERATIVE AND POSTOPERATIVE CARE 

No sUige of the operation is more important than the initial prepara- 
tion of the patient. 

First and second days 

1. Preoperative soft nonresidue diet. 

2 Ep^om salts, 4 ounces in 8 ounces of miter, 1 ounce every fifteen minutes 
for eight do«es each morning. 

3. Saline enema each night. 

4. ^■ltamm capsules, S a day. 

5. Blood urea and hemoglobin determinatiotix 
Third and fourth days- 

1 Preoperative liquid nonresidue diet 

2. Ep«om salts, % itamins, and enemas continued 
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3 Streptomjcin 0 5 gm m one-b^ ^ass ^ vater twi« daily bj moHth. 

4. Intravenous Quids il needed to stabilize acid-base baiance 

f»//A fyreoperatitedas' 

1. Nothing by moutb except 5 per cent glucose water and streptomycin 

5. Blood urea, carbon dioxide, cblondcs and hemoglobin dcternunations 

Preoperative Orders 

1 Saluie enemas untB clear 

2. Pentobarbital gram at bedtime 

3 Pentobarbital 1| grain ino hours before operation 

4. Morphine sulfate i gram and atropine sulfate tis one hour before 
operation 

5 No 24 ealbcfer inserted into rectum one hour before operation 
C Tincture of opium, 10 drops at C p st and at 10 p Ji. tbe night before opera- 
tion and /our hours before operation Dosage of medication s-arics mth the 
age of the patient 

Poslopcratire Orders 

1 Nothing by mouth except streptomycin. 05 g» in 3 ounce of nater, morn- 
ing and night 

S Lips moistened nxth miaera! oil. 

3 Blood pressure reading every Sfteen minutes untii stabilized 

4 Patient flat ui bed for six hours, then 25 degree elevation. 

5 SOOO CO of 5 per cent glucose in srater and 3000 or 5 per cent glucose in 
saline administered intravenously 

6 Bectal output charted 

7 Tmeture of opmtn, 10 drops four limes a daj 

First posioperaine day 

3 Blood urea, carbon dixoide, chlorides, and hemoglobin determinations 

2 Intraicnous Quids and blood transfusions as indicated 

3 Nothuig by raoutb except medicatioB 

Second posioperotire day 

1 Tincture of opium diseontinued 

2 Intravenous fluids continued. 

S Lips moistened nitli mineral oil 

4 Sto enty-flv e degree bach rest 

5 Nothing b.v mouth except medication 

Third postoperatite day 
1, Water by mouth, 1 ounce enerj- hour. 

2 Intraxenous Quids continued. 

Fourth to eighth posfoprraitre dapK 

1. Liquid nonresidue diet. 

2. Oral streptomycin discontinued 
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3. Vitamin capsules, 2 a day. 

4. Water by mouth as desired. 

5. Intravenous fluids and transfusions as indicated. 

C. Blood chemistry studies everj' other day. 

Ninth to iiL'elJth postoperaliie days: 

1. Food as desired. 

2 Rectal catheter removed. 

3. Patient allowed out of bed. 

4. Blood urea and carbon dioxide determinations as indicated. 

CONCLUSIONS 

Adequate preoi>eralive preparation, postoperative care, and refine- 
ments in surgical technic have reduced the mortality from this procedure 
to a point where there sliould be no hesitancy in recommending the opera- 
tion in selected cases 

The patients arc comfortable, liavc complete control of the urine and 
may lead a normal life. 

Dilatation of the ureters, hydronephrosis and renal sepsis may be 
avoided by careful attention to the technical details of the operation. 

Radical operation is recommended for those cases of carcinoma of the 
bladder in which consen.’ativc treatment carries a high morbidity and 
little prospect of cure. 
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THE COMPLICATIONS OF MECKEL’S DIVERTICULUM IN 
INFANTS AND CHILDREN 


Grover C. Penberthy, M 1)., FA.C.S.* and Clifford D. Benson, 
M.n., F.A.C.S.t 

Meckel in 1815 described a ilivcrtictiliitn that occurred in the terminal 
30 inches of the ileum. There art', no <Iouhl, many people ^ ho go through 
life having a Jleckcl’s diverticulum but never having symptoms from it. 
Its importance as a surgical lesion is due to the fact that it may give rise 
to very serious complications which uecesMlate carlj' surgical interven- 
tion. Umphrey,* in reviewing the records of 3460 intra-abdominal opera- 
tions during a five year period, reported ileekcl’s diverticulum as occur- 
ring only nine time.s. He concUide<l that many more occurred, but had 
been missed during these mtra-alMloininal operations, since it has been 
estimated by various workers that it occurs in about 2 per cent of all 
individuals who come to postmortem exauiinution.* Because of the seri- 
ous pathological complications that occur in, or as n result of the presence 
of a Meckel’s diverticulum, it is iioces<;<ry that the diagnosis and surgical 
intervention be not delayed. 

The vitelline duct, which comnumicates belwwn the yolk sac and 
midgut of the embryo, usually is obliterati'd at birth Presence of any 
part of this structure is known as Mecker.s iliverticulum, but most fre- 
quently the inte.stiiinl portum of the duct is patent. Connection between 
the umbilicus and the gut may survive, lumever, as a fibrous band or 
intestinal fistula, or the umbilical (lortioii of duct may not close * 

The important complications of McckeP.s diverticulum are (1) um- 
bilical discharge or cystic tumor, (2) iiiflaiiiinatiou and perforation, 
(3) acute hemorrhage, (4) inliiSMisccptioii and (5) intestinal obstruction. 

UMBILICAL DISCHARGE 

In cases where tlie Meckel’s divcrticuUiin has not become detached 
from the umbilicus, its presence may be mailc known by the fact that 
tlicrc is periodic discharge of yellow or yellowish-browTi fluid from the 
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umbilicus. The reason for the discharge of fluid from llie umbilicus lies 
in the fact that the Meckel’s diverticulum is lined vrith a mucous mem- 
brane which is still patent and unless it can empty adequately into the 
intestinal tract the discharge will either form a cystic tumor at the um- 
bilicus or may be evident by the formation of an umbilical fistula , the 
opening of the fistula may scar over only to break through when the 
pressure gets great enough, causing an intermittent discharge. The his- 
tory as usually given is that the cyst or the umbilical discharge has been 
evident since birth. Such a history should lead one to suspect the pres- 
ence of a Meckel’s diverticulum The following two cases arc illustrative 
of this condition and illustrate the method of management. 

Case I. — A male child, IS months ofage. was admitted to the hospital with a 
yellow discharge from the umbilicus since birth Provisional diagnosis of patent 
vilcUIne duct was made Laparotomy was performed, disclosing Meckel’s dner- 
ticulum passing from the umbilicus to the ilcuni with multiple developmental 
chylous C}*st8 A diverlieuleclomy and eveision of the umbilicus was performed 
with an execUent recovery. 

Case n.-^Tbis patient was a female child 2t months of age On admission to 
the hospital a eherry-red mass, which bad been present sinc^ hiilh, was seen 
protruding from the umbilicus Tliere had been periodic discharge of yellow and 
hemorrliagic colored fluid from the umbilicus since birth A preoperative diag- 
nosis of persistent urachus was made and at laparotomy a Meckel’s diverticulum 
whidi was attached to the umbilicus (Fig 3il) was removed, with an excellent 
recovery 

INFLAMMATION AND PERFOnATlON 

Inflammation with or without perforation of a Meckel’s diverticulum 
is apparently more common in children than in adults. Inflammation 
that occurs in Meckel’s diverticulum is not diilicult to explain, since tiie 
diverticulum is a blind saccuI.ition much like the appendix with a great 
deal more variation m size, shape and cellular structure. In cases where 
the diverticulum lias a wide base, obstruction is not so likely to occur. 
However, when the mouth of the diverticulum is small or constricted it 
predisposes to inflammation. Inflammation in a Meckel’s diverticulum 
is usually characterized clinically by periumbilical pain, nausea and 
vomiting, and local tenderness in the lower abdomen, usually at tbc level 
of the umbilicus or to the right, with an accompanying leukocytosis and 
polyTUorphonucleocytosis. The symptoms arc so similar to acute appen- 
dicitis associatetl with tension on the mesentery’ that the diagnosis of 
appendicitis is usu.ally made prior to operation. Frequently there is a 
history ot repeated attacks of the above syndrome of mild severity and 
the symptoms have subsided As a rule, no abnormality is noted when 
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gastrointestinal studies are made, and in our experience x*Tay studies, 
even with the hourly films of the small bowel, are wortldess in the diag- 
nosis of a ilcckel’s diverticulum. For this reason we have long since 
abandoned this study, even in the suspected cases. The cases in this 



Fig. 351 — Drawing of Meckel's diverticulum showing its attachment to the umbilicus 
with its independent blood supply. Upper arrow W) points to external opening 

series were found because we routinely examine the terminal ileum in a 
cases in which the disease in llie appendix is not sufficient to accoim 
for all of the clinical picture. This examination is done not only in Infun 
but in adults as well. In our scries wc have seen eight instances 
inflammation of this type. The patients have ranged from 12 months 
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ageto9ye.irs TJie majority of these patients were j)ast infancy In three 
of tlie patients a perforation was found at operation , one of llicse pa- 
tients succtimbetl, having had symptoms forty hours prior to operation 

Case III — A fi j'car old boy was admitted to the hospital because of 
abdominal pam of intermittent cliaracler of two weeks’ duration It was stated 
that he had been passing clotted blood for throe days The henmgiobm on admis- 
sion was 7 0 gm A pro\ isional diagnosis of Sfcckel’s diverticulum or intestmai 
poI.\p as the cause of the bleeding was considered A gastromtestinal scries, sig- 
moidoscopy and barium enema proved to be negative A lapnrotoniv was per- 
formed and an inflamed Jteekel’s diverticulum was found in the ileum 20 inelics 
from the ileocecal valve The diverticuliim measured 4 by 2 S em Because of the 
size of the stoma it was necessarj* to resect 10 cm of the ileum including the 
iMeckel's diverticulum, and an end-to-end anastomosis was jierfurmed Slicro- 
scopic examination was reported as Meckel's diverticulum with acute and chrome 
inflammation 'llie postoperative course w.is uneventful 

Case IV — A 5^ ^ear old girl was admit tod to the hospital with a historj of 
generalized abdominal pain, nausea and vomiting of thirty-su hours' duration 
Tliere was localized tenderness and muscle spasm m the right lower quadrant 
A preoperative diagnosis of acute appendicitis was made Laparotomy revealed 
n normal apjieiidix On further ex|>loration a Meckel’s diverticulum i cm. long 
was found in the ileum and grossly showed inflammation at its tip Divortieiilec' 
toniy was {lerfomied Microscopic examination of the tissue revealed nherrant 
pancreatic tissue in gastric mucosa in the Meckel’s diverticulum hut no definite 
ulceration The oonvalesecnce was uneventful 

C vsG V — A male child, ICmonthsof age, wasadisilted to Uie hospital liccaiise 
of nlxlominalpain of tweUeliours’duration, with nausea and vomiting Examina- 
tion revealed a temperature of 103” F (rectal) There was diffuse lower abdom- 
inal tenderness and muscle spasm A preoperative diagnosis of acute appendicitis 
was made Laparotomy disclosed a normal appendix and on exploration of the 
ileum a Meckel’s diverticulum 12 inches away from the ileocecal junction was 
removcti IMicro'Cojiic examination revealed acute inflauunntinn of the ^leckel’s 
diverticulum The postoperative recovery was uneventful 

C.vsE VI — -.Vn 8 year old Iwy was admitted to the hospital with a history of 
generalized abdominal pain, nausea, vomiting and high fever of forty hours’ 
sluration. Examination rcvealetl generalized abdominal Icmlecaess, nghlity and 
distention. A ilugnoMS of |ierforate»l appendix with peritonitis was made 
I,aparotomy revealed a normal appendix and a raptured Meckel's diverticulum 
with abscess formation Div crliculcctomy and drainage were performed Tlie 
patient expired twenty -four hours posloperativciy as a result of his fulminating 
jicritonilis. 

As has been previously stated, all of these cases had Ihx’Ii jircopcra- 
llvelv diagnosed as appendicitis and the ileckel’s diverliciihim vvas 
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found upon examination of Uie tenninal ileum. This emphasizes the 
difficulty in making a correct diagnosis of the Meckel’s diverticulum 
preopcratively since the symptoms and findings are so similar to the 
more common disease, acute appendicitis. If this condition is kept in 
mind and searched for in cases Tvliere the appendix does not appear to 
account for all the clinical findings, it matters little that the diagnosis 
is made preopcratively, since both conditions require laparotomy. 
TOielher diverticulcctomy or resection of the ileum, including the 
Meckel’s diverticulum, is done deiiends ii|>ou the individual lesion found. 
If the mouth of the diverticulum is small enough .so that a V-shaped 
segment of the ileum can be removcil beneath the diverticulum and 
permit closure of the defect without constriction, this procedure is the 
one of choice. V’lien, however, the opening of the diverticulum into the 
gut is too large to permit resection of this segment at a 45 degree angle, 
it is a better procedure to resect the involved ileum. Appendectomy 
should likewise be performed if the general condition of the patient 
permits. Peritonitis following a nipUireil Meckel’s diverticulum is 
known to be of a much more lethal character than that accompanying a 
perforated appendix. The reason for this is that the diverticulum lies 
farther away from the lateral wall and the process of walling off is not so 
easily accomplished, and the fluid content of the gut is more fluid and of 
greater quantity. Accordingly a ]>erforalion in n Meckel’s diverticulum 
more nearly approaches the problem of a ruptured hollow viscus and 
yet has many of the features of appeiulicilis ns well 

HEMORRHAGE 

Hemorrhage resulting from Meckel’s diverticulum occurs m two forms 
in infants and children, either as acute massive hemorrhage or recurrent 
mild bleeding episodes It is usually <!uc to ulceration of lictcrotopic 
gastric or pancreatic tissue present in the diverticulum. The acute mas- 
sive hemorrhages are mainly found in infants under 2 years of age and 
the blce<ling may be of such degree that the patient may develoji hemor- 
rhagic .shock. This type of bleeding is practically always unassociated 
with abdominal pain, in contradistinction to hemorrhage associated 
with intussusception. TOiilc this complication is usually observed in 
infants under 2 years old, we have seen rare instances in the late teen 
age group, and it may occur in adults. Other causes of bleeding in children 
from the gastrointestinal tract must be considered, such as the hemor- 
rhagic diseases, isolated polyps in the colon and intussusception. Iso- 
lated poljTis in the colon can be easily ruled out by sigmoidoscopic ex- 
amination and barium air contrast media. Likewise, intussusception can 
be ruletl out by the history of crampy abdominal pain associated with 
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blood mixed ^^dth stool and tbe presence of a palpable mass. Intussuscep- 
tion of the ilco-ilco type rarely produces bleeding of grc.at significance 
unless it becomes an ileocecal type or double intussuscepUon, and then a 
mass is palpable. We have seen seven cases of bleeihng from a Mechel’s 
diverticulum in infants and children, all of them being under 2 years of 
age, the youngest being 4 \ months. All of these cases nerc di.ignoscd 
correctly. The diagnosis is not diffwmll it one ro.\lizes that it is the most 
common cause of massive, painless bleeding into the bowel in infants 
under 2 years of age. 

Case VII — A female child, months of sge, was admitted to the hospital 
with episodes of vomitmE and htood in the stool of three days' duration. This 
patient had had three previous admissions toother hospitals during the past two 
monllis and no definite diagnosis had been made as to the caiLsc of mekna Tlie 
hemoglobin on admission was 4 I gm. Tlie patient was transfused with 150 cc. of 
blood. A preopcralive diagnosis of heraorrhape from a Meckel’s divcrticnlum was 
made and iaparolonij- revealed a Mechel’s diNettieuhim 2 3 liy Idem. Tlicstonvs 
was large, therefore a divcrticulectomy was not feasible, a resection of the tlcum 
bearing the Meckel's diverticulum was carried out with a side-to-sidc anastomosis 
of theproriraal and distal segments of the ileum and the liowrl ends were closed 
Microscopic eromuiation rcseaUd a peptic uleer in the MeeUrs disettlculum 
bearing gastric mucosa Tlie posloperatise recovery was uneventful 

Case Mil — A 6 monllis old female child was adniitteil to the hospital with 
hemorrhage of the bowel of tneJily.foorhours'duralion, Ilcmogfobin was <> Ogm 
Transfusion of 130 cc of blood was gisenpreopcralively The pteoperativc diag- 
nosis n-asberaorrbage from a Meckel’s di'crtieiilnm Laparotomy was carried out 
twehe hours after admission and a continuous tmndusion was gi'tn during the 
operative procedure. Meckel’s diirrticulum was founil in the ileum and diver- 
ticulcctomy performed Micto«copjc examination rescaled a. dudlow ulcer on the 
lateral wall of the diierticultim which extended to the submucosa No definite 
gastric mucosa was seen in the sections Opi^tatiic rccoicry was uneventful 

Case IX. — A 7 months old male child was admitted to the honpital because of 
recurrent bleeding from the rectutn for the past few months Tlie hemoglobin on 
admission was 7.2 gm Follow mg two transfusions the hemoglohm was 10 G gm. 
A preoperatise diasjnosis of hemorrhage from a Meckel’s ihscrticulum was made 
and operation was carried out the day following admission Laparotomy disclosed 
a hleekel’s dberliculum 2 5 by I 5 tm . 15 mdies away from Uie ileocecal junc- 
tion. Diserticuleclomj- was pcr(«>rmed Microscopic examination rescaled a 
perforating ulcer of the discrliculum with ^tric m\ico«a The ulcer w-as in the 
distal portion of ibc Meckel's diverticulum and tncasureil 8 by C mm Operative 
recovery was iinev enf/uJ 

Inf.\nU aclmtUed to the lurvpital with severe hemorrliagc into the 
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gaslroinlcstinal tract often have a hemoglobin of 4 to 0 gm. per 100 cc. 
and under such circumstances are poor operative risks. These patients 
require blood transfusions preparatory to operation and it is our prac- 
tice to give them suiEcient blood to develop a hemoglobin level of at 
least 8 to 10 gm. before undertaking laparotomy. This regimen has proved 
to be a safe one because the bleeding usually subsides following trans- 
fusion and the operation can be done after a period of six to eight hours 
has elapsed, or if neccssaiy, later when the patient is a much improved 
operative risk. The cases which we have presented emphasize the typical 
history' and findings in this type of lesion. The patient is an infant usually 
under 2 years of age; the bleeding is unassociated with abdominal pain, 
and the bowel movements ore usually composed of blood. Of the seven 
cases in this group, all save one showed helerotopic tissue. 

INTUSSUSCEPTION 

Meckel’s diverticulum is not a common cause of intussusception. It 
rarely occurs and we have scon but two instances. In those patients who 
have an intussusception caused by a Meckel’s diverticulum, the obstruc- 
tion is practically always sudden and complete. In contrast, the obstruc- 
tion in the ileocolic type of intussusception as seen in infants develops 
more slowly. The presence of a Meckel’s diverticulum should be suspected 
when the operative reduction of the inlussuscipiens is more difiicult than 
usual. The diverticulum was not allached to the anterior abdominal 
wall in either of the cases which wo Jiavc .seen. Should such occur, the 
cecum should be dra'R’n toward the midline. 

Case X. — A 4| year old boy was admitted to the hospital ^^ith a history of 
generalized abdominal pain of twenty-four hours’ duration, with nausea and 
vomiting. Etnmination re>calcd a sausage-shaped mass in the right loner 
quadrant. A preoperative diagnosis of intussusception was made and laparotomy 
revealed an ilco-ileo intiissiisccption which had become ileocecal. The reduction of 
the intussusception was diihcult and when the proximal portion was completely 
reduced, a ISIcckel’s diverticulum was found as the cause of the mtussusccption 
The diverticulum nas 12 inches from the ileocecal junction. Diverticulcctomy 
was performed and microscopic examination revealed acute inflammation and 
hemorrhage of the Meckel’s diverticulum compatible nith intussusception. The 
operative recovery was uneventful. 

Case XI. — A male child, 9 months of age, sras admitted to the hospital with a 
history of having been in good health up to eight hours previously. It was ap- 
parent that the child had abdominal pain and it nas reported to have vomited. 
During the period of eight hours the child cried out because of frequent cramp- 
like pains and would lie in the knee-chest position on his side. There was no 
passage of stool or blood from the rectum. Physical examination on admission 



1228 


(iRnVEn C PENRKRTIIV AND fLIFFOHIl D HKV'«0\ 


slio^\e(l on aeutcl}' ill child, pale in appearance, restless and cryiii|j out as if in 
pain. The abdomen nas soft and a nontendcr, sausaRe-like mass was easily pal- 
pated m the right loner quadrant Tiie red blood count nas 4,220,000, the white 
blood count nas IG.lOO, with 79 per cent neutrophils Inlrascnous fluids were 
gi\en prior to surgery Preoperalne diagnosis was intussusception and jwssiblc 
^ol^uhls At operation intussusception was found of the ileocecal lJ7>e; this in- 
cluded the Meckel’s di\erticuhim which was imagmnled Reduction of the m- 
tiissiisception and resection of the Meekers diverticulum nas accomplished A 
blood tiansfusion of 200 cc was giMn after ojieration I’atliological report 
shoneil infarction of JTcckel’s diserticuluni, no alierraiit gastric mucosa. The 
postopcratisc course was uneventful 

Wicn the mtiissiisccjilion is rciluccsl, the divcrticiilum .should tlicji 
be excised If resection of the ileiim and the diverticnhim becomes neces- 
sary because of irrcflucibibty, the morlaVily rale is rclalivcly high in 
these young infants Resection may also be iiidicntid because of gan- 
grenous bowel. In this type of obstmclion the obstruction becomes 
complete early wilh early strangulation of the mvoKetl gut 
INTESTINAL OltSTRUCTlON 

Internal strangulation of the intestines <hie to the presence of n 
Meckel’s diverticulum is occasionally seen as a causes of uitcstinal ob- 
struction. Tins complication is more commonly seen in older children nn<l 
adults. Tlie diverticulum may lie attached to a loop of small bowel or it 
may be attached to the umbilicus (Fig 3al) Tlie diverticulum usually 
nets either as an axis about which the bowel may rotate to form a vol- 
i-ulus or it may form a band over wlncli a loop of bowul m-ay p.iss through 
the opening made by tlie dncrliculum and adjacent structure Viirioiis 
forms of internal strangulation arc tbcrcforc possible. 

The prognosis for this group of patients depends upon the early ade- 
quate surgic.al treatment of the assocutcil small bowel obslructinn The 
signs and symptoms of mtesliiml obstruction due to Meckel’s diverticu- 
lum are those of small bowel mechanical obstruction with strangulation 
Flat plates of the abdomen with the |Mlicnl m the upright and recumbent 
positions are of value us a diagnostic aid I’ulients who come into the 
hospital with a raodcmlc degree of alalominal ilistcntion should haso 
preliminary intestinal decompression and adequate fluid replacement 
to render them better ojicrativc nsks AMicn strangulation is present this 
need not require u great deal of time, it should not consume more than a 
few hours. In the event a voUmhis is found it is untwisted and re- 
duced in addition to divcrticulectomy In strangulation of the intestine 
by Meckel’s diverticulum or Us associated band formations, release of 
the obstruction is a simple matter by severing the bands Unforlunatcly 
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this type of obstruction develops rapidly, and since strangulation plays 
such a major role, many of these patients come to operation with gan- 
grene of the bowel already jiresenl, making resection of the involved 
portion of the intestine mandaloiy. 

Case XII — A year old boy Tvas admitted to the hospital with generalized 
abdominal pain, nausea and vomiting of forty-eight hours’ duration. Tlierc nws 
tenderness and rigidity of the loner right altdomen. Prcoiiorative diagnosis of 
acute perforated ajipendicilis with peritonitis was made Laparotomy revealed a 
Afeckel’s diverticulum 15 inches from the ileocecal junction. It was attached to 
the umbilicus. Microscopic e.vnminalion sboned a Meckel’s diverticulum. Diver- 
ticulectomy and excision of the iim)>iliciis was performed Recovery was un- 
eventful 

Case XIII. — A 0 year oltl boy was admitted to tbe lio.vpital with a history of 
tumor of the umbilicus «incc birth. Tliere had lieen no discharge. The child 
complained of generalized abdommal pain, nausea and vomiting on two pre\ ious 
episodes during the past year. The duration of each episode was forty-eight hours. 
On this admission the patient had been ill for forty-eight hours and e.xamination 
revealed a temperature of 102^ F , general abdommal distention and tenderness 
A preoperative diagnosis of intcstioal obstruction with peritonitis was made. 
I,aparotomy revealed an internal mlcstinal obstruction, a loop of ileum being 
twisted by a band as a remnant of a ^Tcckcl’s diverticulum. Tbe ileum was 
gangrenous and perforated, necessitating a resection and end-to-end anastomosis 
and proximal enterostomy. Microscopic examination revealed remnant of vitel- 
line duct. The patient <lie<l four hours postopcratively of sliock and peritonitis. 


C-siE XIV.— -Vn 11 jear old boy was admitted to the hospital because of 
generalized abdominal pam, nausea and vomiting of forty hours’ duration Ex- 
amination revealed generalized abdominal distention and clinical signs of iicri- 
tonitis. Laparotomy revealed a gangrenous ileum, secondary to an internal 
obstruction from a band representing the remnant of the vitellme duct. A re- 
-section of the gangrenous ileum and an end-to-end anastomosis of the proximal 
enterostomy was performed. Operative perioil w-as complicated by secondary 
small bowel obstruction and the patient died on the sixteenth postoperative day 
from the latter complication. 

From a review of the above patients, it is evident that this is a com- 
plication seen in the older child. The mortality rale is high because 
strangulation of the gut takes place early in this tj'pe of obstruction and 
these patients are not seen by the surgeon earl}* in tlie course of their 
intestinal obstruction. The outlook should be better when release of the 
obstniction is obtained before gangrene has become definite. 
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GENERAL COMMENTS 

Tlie presence of a Meckel’s iliTerticulum in itscU \s not of any great 
moment, but the comjtlicalions that may arise from its presence, espe- 
cially in children, arc serious. Its presence, and the possible complications, 
should be considered in the diagnosis and treatment of every acute 
abdomen. 

In performing iliverlicuU'clomy, tlie decision as to simple diverticulec- 
tomy or intestinal resection is a decision that must be made on the in- 
divi<{ual lesion by the surgeon Diverliculectomy, with clamps applied 
at 45 degree angles to the lougiludmal axis of the ileum, is of p.aramount 
importance, as closure with a continuous suture winch jx-netrates all 
layers except the mucosa, reinforced by inlcrmplet! Ilalstcd mattress 
sutures, enables one to close the defect without constriction in the vast 
majority of cases This has been well shown by Ladd and Gross.* The 
purse-string type of closure is to be condemned because of the danger of 
subsequent constriction, poslopemlive obstruction, and occasionally 
perforation at the site of closure. In those patients who liave a stoma 
so largo that the clamps form an angle greater than 45 degrees when they 
ore applied on either side of the diverticulum, it is likely tliat the apiiroxi- 
mation of the gut at the base of the diverticulum will cause a dilatation to 
form in the gut at this point In such cases, rcsecUon of the involved 
ilcum including the Meckel’s diverticulum is n preferred procedure. 

It IS to be remembcretl that there is alwmys an independent artery and 
\cm supplying the Meckel’s diverticulum itself, as shown m Figure 351. 
This vessel should always be ligated lieforc performing the di% crticulec* 
toroy la young inf.mts the lumen of the intestine is quite small and a 
sidc-to'side anastomosis affords a broader serosa-to-serosa approxima- 
tion, and for this reason is probably a safeer tJT)e of anastomosis in 
most hands If an end-to-end anastomosis is to be made in the intestinal 
tract, care must be exercised not to cause constriction of the gut at the 
suture line In onlcr to do this, clamps shouhl be placed at an angle 
rather than directly across the gut. 

SUMMARV 

A discussion of the complications of ^Icckcl’s diverticulum has been 
presented from a study of twenty-two cases. The major complications 
of Meckel’s diverticulum arc (1) umbilical discharge or cystic tumor, (2) 
inflammation and perforation, (3) acute hemorrhage, (4) intussusception 
ami (5) intestinal obstruction In any acute intra-abdominal condition 
in infants and children it is important that the embiyology and anatomy 
of the Meckel’s diverticulum, as well as the complications which arise in 
or about this anom-aly, be understood. 
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CLimcS ON OTHER SUBJECTS 


LOW BACIv PAIN AND SCIATICA FROM A CONSERVATIVE 
STANDPOINT 

Frederick C Xidxeu, M D., F A C.S * 

The opening sentence of the first lecture in pliysiologj’ delivered to my 
freshman class was as follows: “The human body is the result of a con- 
cjitmation of circumstances which every gowl physiologist must admit 
has produced an eminently poor mt“chaiiism.“ This statement is not 
true A paraphrase of it reads as follows Tlie human spine is the result of 
a concatination of circiiinstances which eveiy good surgeon must admit 
has produced an eminently complicated im“chanism. This is true, and 
accounts for the confusion which exists in the diagnosis and treatment 
of back pain 

ANATOMY 

The lower spine of the human being uiul its pelvic ultachinciilN are 
made up of a mimher of bones, joints, cartilages, ligaments, muscles, 
nerves and blood vessels which vary m their relationships to each other 
in each individual. Of the various slruclurcs, those most often the cause 
of pain are the lateral articulations, the sacroiliac joints, the interverte- 
bral disks and the nerve roots as they emerge from the spinal canal 

At best, the structures which were ilcsigncd to function in the hori- 
zontal position of the quadniped arc liamlicappcd by the great mechani- 
cal strains incident to the change to the erect position of the biped. In- 
stead of being supported at both ends, they arc supported only at the 
lower or pelvic end The fact that the sacnini remains in an oblique posi- 
tion adds greatly to the mechanical .strain, in that the spine tends con- 
stantly to slip forward and to rclum to the original horizontal position. 

DIAGNOSIS 

Each of the structure.s of the low'cr back is subject to the same ills 
to which similar structures are subject elsewdicre in the body. The bones 
are subject to fracture, disease, tuberculosis, syphilis, or irritative over- 
growth. The joints arc .subject to strain, sprain, dislocation, or dis- 
ease. The disks may be riiptiire<l, as dcinonslrnled by the ilisplaccd 
nucleus pulposns. The lignmciils may be lorn. 'Flic inuseles may be torn 

• Associate Professor of Ortliopoih'cs l^mcritiis, W*yne t/niversify Coffej.'c of Medicine, 
Consulting Chief of Department of Orthopwlics, Children's IlMpIlnl; Hctirwl Chief 
Department of Orthopcihea, Harper Hospital, Detroit, Michignn. 
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or infected. Tlie ner^•es may be tom l»y injury or pressed upon by spinal 
cord tumors, by a displacc<I nucleus pulposus, by damaged or diseased 
bone, or by damaged ligaments Pinal!}', tlie blo^ vessels may be tom 
or undergo degenerative changes. i\ll these pathologic states are ac- 
companied by signs and siToptoms, just ns they are when they occur 
elsewhere in the bod}*. 

Unfortunately, these signs are diflicult to recognize because the struc- 
tures are so deeply buried that their abnormalities cannot be fell or seen 
by the examiner, except in the gross deformities of fracture, spond} lolis- 
thesis or scoliosis. Thus, the fluid which collects Inn sprainctl lumbosacral 
joint cannot be recognized, as c.in the fluid in a spraincil ankle. The 
h}'pcrtrophic nodules which nuiy surround tliat joint cannot be felt as 
they can be in a knee joint, the se.it of advanced hyjwrtrophic arthritis 

The sjTnptoms, too, which result from pathologic processes m the 
structures of the lower back are hard to analyze and c!.is«i'fy, because 
from their position and distnbulion they may originate from any one of 
the structures which are in such close contact. Thus, an acute pain re- 
ferred to the right side of tlie lumbosacral area may have its origin m a 
partially ruptured muscle, a sprained s.acroiliac or lumlxisacriil joint, 
ill an overstretched band of fascia, or in an acute infectious process. A 
chronic low median back pain may be the result of the chronic strain of 
bad posture, of absorption from an infected prostate, or tuberculosis 
of the fifth lumbar vertebra Pain in the distribution of one of the major 
nerves to the leg may be due to a cord tumor, rarely to a true neuritis, 
to pressure on a ncn'c root at the foramen of exit by a swollen, diseased or 
damaged lateral articulation, or by a displaced nucleus pulposus Under 
such circumstances it is plain to sec why accurate diagnosis of back 
conditions is difficult, and why the ruptured inleiwcrtebral disk has been 
so widely seized uiwn as a tangible and simple explanation for all sciat- 
icas, and by some individuals for nil backacLcs. 

This point of view simplified the problem too much. ^Ye must remem- 
ber that ever since Goldlhwait l>egan to talk about Uic sacroiluic joint 
in 1900, and ever since tbe osteopaths began to make their apparently 
miraculous cures of acute luckache by manipulation, Uie great majority 
of sufferers from low luck pain base been cured, or sufficiently relieved 
to allow them to carr}' on a fairly normal life by conser\-ativc methods, 
manipulation, massage, heat, but above all, by rest, partial or complete. 

SOME CAl'SES OF BACKACHE 

Now let us consider, first, some of the causes of acute backache, with 
their diagnosis and treatment; and, Uien, the chronic bacLaches with 
or without sciatica. Much of an article on the pres entioa and treatment 
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of athletic injuries by Bcarzy* might well be inserted here, because the 
causes of acute backache in ordinary life are so like those of tlie extremi- 
ties and backs in athletes — strains, contusions, sprains, fractures and 
inflammations. The vast majority of these occur in men who do hca%’y 
work though, because of the instability of the lower back, minor twists 
or efforts may cause them. Prevention of these injuries depends, as in 
the athlete, on training of the muscles of the back to carrj’ the load of 
the daily job Fortunately, this training is automatic in most laborers. 

Muscular Strain. — ^Thc commonest cause of sjTnptoms in the acute 
backache of sudden onset, I believe to be muscular strain. A man’s 
foot slips a.s he .stoops to lift a hea\y object — a sharp pain occurs in the 
lower lumbar region, often with a snnpjiing sensation. The individual is 
momentarily unable to .straighten up and the pain is severe. lie is in- 
clined to laugh and tells his mates that he has a "crick in the back.” 
This he endeavors to relieve by stretching and squirming. If this does 
not bring relief, he report.s to First Aid, where he is given some form of 
heal treatment which tend to increase hemorrhage and exudate. He 
should receive cold packs, which tend to reduce hemorrhage and exudate 
in the damaged tis.sue. He goes homo and to bed. If llic pam is not too 
bad the next morning, he reports for work and gels liis friends to help 
liim through the day’s tasks. From day to day bis condition improves, 
and in two to three weeks, except in severe cases, he is well. He would 
have recovered much more rapidly had he stayed in bed. This man had a 
muscle strain or, more accurately, an actual overstretching and tear of a 
greater or smaller number of muscle fibers. He got well because the great 
masse.s of undamaged muscles protected and took up the work of the 
damaged fibers until they could heal. How is the diagnosis made in such 
a case? By the historj' by localized tenderness over the damaged area, 
and by protective muscle spasm there, and there only. 

Joint Sprains. — The second most common cause of acute low backache 
is a true joint sprain, usually of the lateral intervertebral articulations, 
but occasionally of the sacroiliac. These sprains may, because of tlie 
poor mechanics of the lumbosacral spine, be caused by slight injuries, 
but more commonly are caused by severe ones, such as unusually heavy 
lifting. At any rate, the injury must be of such a character that it over- 
comes the protective action of the muscles and acts directly on the joint 
to cause a partial rupture of its ligaments. 

Symptoms and Signs.— At first, the sjTnptoms and signs, localized pain 
and tenderness and localized muscle spasm, are indistinguishable from the 
muscle strain Within a few hours other signs and sj'mptoms develop 
which arc directly traceable to the joint changes Thej* .are exactlj* like 
the changes in a sprained ankle except that thej* cannot be seen or felt. 
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Therefore, they are apt to be made of or actuaUy ignored, both by 
the patient and by the medical attendant. They should be recognized 
promptly and treated rvith the same attention ns is an acutely sprained 
anWe They can be recognized, first, by increasing local pain due to the 
pressure of the fluid caused by the traumatic 8J^lo^^tis, second, by in- 
creasing andespread muscle spasm, which often produces a scoliosis, 
third, by increasing localized tenderness, fourth, by the appearance of 
limitation of straight leg raising, ctosseil leg limitation, h}^>e^cxtcnsion 
of the thigh limitation — all of which arc based on the efforts of various 
muscle groups to protect the damaged ioint, and, fifth, by the roost 
controversial sign — the appearance of some form of rwliating ncrs’c pain, 
usually along the distribution of the fifth lumbar, the first or second 
sacral nen’o. If the damage to the affected joint is sufficiently severe, 
nerve pressure may cause, ns a sixth sign, loss of ankle or knee jerk, or 
even a peroneal palsy. 

At this point wc come mlo <Iircct disagreement with the proponents 
of the ruptured disk and extruded nucleus pulposus, who maintain that 
the above six groups of signs and sjmptoms are always caused by a dis- 
placed nucleus It is my contention and considered opinion that tlicsc six 
groups of signs and sj^nploros are, in the s*nsl majority of cases, due to 
acute or clironic changes m and around the lateral or sacroiliac articula- 
tions winch produce pressure on a nerve as it passes through the inter- 
vertebral foramen or across a damaged sacroiliac. 

Treatment.— If the acute sprains are improperly trciitesl, chronic 
clianges in the joints occur in every way like those in the improperly 
treated sprained ankle of the athlete or laborer. Proper treatment in 
both cases consists of complete test Tliis can be obtainesl for the back 
cases only in a bed properly prepares! (Figs 352, S5S) If complete 
rest IS neglected and chronic dianges are allowed to ensue, chronic painful 
backs will result which lead to Ireraendous economic loss to laborers, 
employers and insurance comp-mies, and to much discomfort among 
peoide in the higher financial brackets. These changes consist of capsu- 
lar thickening, cartilage atrophy and bony overgrowths Secondary 
to these ore muscle and fascia overstrain and fihrositis, and frequently 
chronic ncrs'c irritation, with referred pain and reflex reduction or loss. 
These chronic cases are often diagnosed ns displaced nucleus pulposus, 
from which they are very difficult to distinguish. In my opinion, only 
good jwsitive myelograms prove tlie existence of the displaced nucleus 

■\Vben the chronic changes in the low back following sprain are once 
established, recurring or constant backache is inemLnble unless proper 
trc.ilment is persistently earned out. Tlus treatment must be directed 
first to the dam.iged joint, and consists essentially of complete lied rest, 
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as in the acute cases, until pain subsides. This must be followed by the 
partial rest provided by plaster of parU, or by an efEcient brace. These 
give the joint a chance to heal and allow the swelling and thickening to 
go doisTi, thereby relieving pressure on nerves. The secoiulary changes 
in the muscles and fascia require massage, heal and manipulation. These 



Fig 35? Pia 333 

Fig. 35?. — Poor position for treatment of backache 
Fig. 353 — Good position for treatment of backache 


procedures, if jiroperly carried out, usually lead to a rcconstructeil and 
useful back In the obstinate cases, surgical fusion may be necessary 
Some of the details of the treatment are, first, the proper tjqje of bet!, 
as illustrated. In my experience, traction on the legs and head wliile in 
bed, which is intended to remove pressure from the affected parts, is of 
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injury produces acute sjmptoms by damaging soft parts. Because of the 
injury an x-ray examination is made wliicii may show so much disease 
that absence of previous disability is hard to understand. There are two 
explanations of these comparatively symptomless cases. First, the dis- 
tribution of the pathological changes in relatively nonsensitive areas; 
and, second, the tendency to the formation of protective bone bridges 
from vertebra to vertebra, which immobilize the affected segments and 
thereby stop irritation 



Fio. 354 — Anteroposterior view of my own back, snowing degenerative changes taking 
place over many years, with complete destruction of discs No sciatica and only moderate 
backache was present. 

Fia. 355. — Lateral view of same patient. 


Many of these relatively sjTnptomlcss backs appear in the compensa- 
tion courts infter an acute minor injury, of the typo which would get well 
if the back were normal. Severe pain and disability persist. Almost in- 
variably the case is decided in favor of the injured man, and compensa- 
tion is continued indefinitely. Such decisions are probably correct. 
They are based on the theory that, although the backs were not painful 
prior to the accident, the injury has upset the habitual comfortable 
balance of the spine, which the x-rays plainly show to be abnormal. 

Many of these backs, due to wear and tear changes, are painful and 
disabling. From the point of %'iew of treatment, they are to be classed 
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with the cases previously described as clirouic joint sprum. Treatment of 
both types must begin by removal of causes of irritation and strain 
The laborer must get a lighter job The golfer must quit, develop a 
smoother stroke, or suffer the consequences, which many do The re- 
moval of strain may alone be enough to make the patient bearably com- 
fortable. If this is not enough, then some type of brace must be worn, 
ranging in supporting efficiency from a simple belt to a back-length brace 
Combined with these, application of heat and the use of a hard bed are 
helpful 

Fusion — As a last resort, fusion by means of one of the many types of 
operation must be undertaken. Which tj'pe is best depends on the sur- 
geon’s judgment as to the operation he personally can use best to pro- 
<luce the strongest and most efficient fixation in the individual case 

Spinal fusion by surreal means began si ilh Albcc's tibial graft placc<l 
m the groove made by splitting the spinous processes, and Ilibb’s fixa- 
tion of the lateral articulations, accompanied by overlapping of broken 
iiji fragments of the spinous processes and laminae All other operations 
for fusion, and there are many, are baseil on these two Tibial, pelvic or 
rib grafts are us«l, cut in various sliapcs and Bpplinl in various ways, 
but all including parts of the original Alboe and Ilibbs procedure All 
are difficult and subject to failure. Tliey must be skillfully done 

Systemic Infection. — Backache sometimes results from inflammatory 
changes causotl by infectious processe.s elsewhere, c.specially abscessed 
teeth or infectetl prostates Sometimes these are aecotnpanied by sciatica, 
the result of true neuritis. I do not believe that this tj^ie is common, 
hut thorough examination to find a source of infection shoiihl always be 
made. 

Tlie days of wholesale removal of suspected teeth to cure backache 
are fortunately over, yet, it is suqmsing to see the rapidity with which 
the occasional patient gets weU after the extraction of a frankly ab- 
scessed tooth or a course of prostate massage True gonorrheal arthritis 
IS occasionally responsible for low back pain. 

Fractures. — ^Fractures of the bodies of s'ertebrae with compression, 
if not fully corrected, cause persistent pain of several sorts: muscular, 
l>cc.‘iuse of the protective spasm incident to the effort of the muscles to 
overcome the deformity, to immobilize the damaged ligaments and inter- 
vertebral disks, and to imraobilirc the lateral articulations which are 
thrown out of line by the bone deformity, ligamentous pain, due to 
stretching of the ligaments by the bone deformity; nen'e pain, cither 
\oca\ or Telerred, the result of pressure from the deformity of the for- 
amina of exit. 

All fractures of the vertebra! bodies should be reduced. If the x-ray 
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shows simple compression without injury to the laminae and the patient 
is in good shape, the reduction should be done at once. The simplest 
method is to lay the patient on a table on his face, after giving him a 
moderate dose of morphine. With the left hand under the patient’s 
chest and the heel of the right hand over tlie fracture, strong sharp up- 
ward pressure of the left hand is combined with sharp downward pres- 
sure of the right. After this reduction the patient is placed on a hyper- 
extended Bradford frame until the ileus, which usually accompanies 
these injuries, disappears. He is then placed in a hj'percxtcnding plaster 
jacket for three months. 

If the x-ray shows damage to tlie laminae or comminution of the frac- 
ture, reduction should be gradual. The easiest way to accomplish this is 
by placing the patient on his back on a moderately extended Bradford 
fnime with light head and foot traction. As llie patient improves the 
hyperextension should be increased. A second Bradford frame with a 
reverse curve should be provided so that the patient may be rolled on his 
face for rest and skin care, and the hyperextension maintained. 

Fractures of the laminae or articular facets are occasional sources of 
referred nerv’e pain. These are apt to be overlooked because only the 
adequate x-ray examinations reveal them. 

Congenital Abnormalities or Lesions.— Anterior spondylolisthesis, 
most common at the lumbosacral junction, probably is in the great ma- 
jority of ca.ses a congenital lesion caused by failure of the laminae or 
pedicles to close properly. It often is symptomless until some trauma 
puts excessive strain on the imperfect parts, then irritative pain, either 
local or referred, develops. Traumatic spondylolisthesis may occur 
through fracture of the laminae or pedicles, but it is rare. When this 
lesion is found in young people, it is usually' because of complaint of low 
persistent pain in the midline about tlie top of the sacrum, which is made 
worse by activity. This may be accompanied by sciatica if the forss'ard 
displacement of the fifth lumbar is great enough to cause angulation with 
pressure on the first or second sacral roots as they emerge from the canal. 
Wien found in these young people, the question arises whether the lesion 
will remain static or become progressively worse. On the answer to this 
question depends the treatment. If we decide that it is a congenital affair, 
in which there is enough fusion of one or both laminae to prevent further 
slipping of the fifth lumbar, the treatment of choice is support of the 
back by a brace and close attention to posture to decrease lumbar lordo- 
sis, in the hope that the diastasis will fuse. Such protective treatment is 
always justified for a period of observation. If, however, the lesion tends 
to get worse, then spinal fusion is necessarj’. Such fusion is more difficult 
than in other lesions because of the necessity of bridging across the loose 
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bad posture The arraugements for treatment, except m special schools, 
are generally not so good. Tlic tendency seems to be to place the bad 
posture cases in the routine gymnastic and setting-up drill classes, with- 
out providing enough special attention. Proper exercises will invariably, 
if persisted in, correct bad posture in children, \\liere it still exists in the 
adult, the problem is more difllcult, but by no means hopeless Assumbg 
that the symptoms arc almost xiholly due to muscular and ligamentous 
-itrain, we must direct our efforts to relief of that strain. The first step is 
to establish the habit of sleeping on a firm bed. In my experience, the use 
of the soft inner spring mattress tends to make all backaches, no matter 
'\hat the cause, worse The next step is to provide some sort of support— 
corset, belt or full-fledgcrl brace — to correct by mechanical means the 
bad posture and tlius relieve Ihc strain. The second step is to provide 
corrective exercises under skillorl direction, which shall teach the lireil 
muscles to regain tlicir normal strenglli, ami in so doing enable them to 
hold the body in normal equililiriiim. 

ItUPTURRD DISK 

Now let me discuss the problems of the ruptured mtervcrlcbral duk 
and displaced nucleus pulposiis I :ufnut that it occurs and lliat llie 
removal of the fragments of nucleus relieve, dramatically, Intractable 
sciatic pain 

I believe tliat the iluigtiosis of the coii<lilion is difficult to make and 
that it sometimes cannot be made wilh positiveness without the mie^ 
tton of an op.ique mc<linm into the spinal cnnal, and without succeeding 
positi\ e x-rays Many .surgeons who have liad long and large experience, 
sucli us Mixter and Barr of Boston, Compere in Chicago, and others, 
agree with tlii-s statement. 1 cannot agree with my friend, Key, of St 
]/)uis, w ho s.iy.s that tlie displaced nucleus pulposiis is the first cle.nr-cut 
and provable cause of backache and sciatica yet to be discovered 
Even though the x-ray findings point to the presence of a herniated 
nucleus, tliesc findings arc not always borne out at the time of the opera- 
tion. Many cases, apparently cured by the removal of the nucleus, do 
recur, and require second and even Uiiixl operations Many patients, al* 
though they are relieved of their sciatica by operation, continue to funv 
partially or wholly disabling backache. This, I believe, is for the most 
part due to the malformation of the disk following the origuial mju^. 
and to a lesser degree to the damage to the ligaments incident to e 
operative procedure. All patients should have a cousiderable period o 
conservative treatment before operation. Many of these men are no 
able to go back to heavy work. i 

This fact leads to the widespread discussion of the necessity of 
fusion following removal of the nucleus. Those who remove many nuc « 
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do not like the idea of Iiision because it makes the approacixvery difliciill 
if a second operation is necessary. Others insist on fusion as tlie only way 
to prevent postoperative backache. Perhaps a middle course is the cor- 
rect one; if the removal of the nucleus requires much damage to liga- 
ments and appreciable removal of laminae, theii fusion should be done. 



Fig S56. Fig .■557. 

Fi<5. 330 — Method of grip for manipulation of acute back 
Fig 357 — ^lanipulallon for acute back. 


ACUTE LOW nACKACIIE DUE TO MINOR INJURY 
There is a group of cases of acute low backache, often accompanietl 
by sciatica, which show severe muscle spasm and .sometimes acute fixed 
scoliosis. These result from injury, often of a very minor sort, such as 
stooping. They seem to depend on an acute subluxalion of a sacroiliac or 
lumbosacral joint, without much ligament damage. They are the cases 
in which our friends, the osteopatlw and chiropractors, obtain such start- 
ling results by manipulation, and which the orthopedic surgeon can do 
just as well. Their mechanism is not clear, but they are probably based on 
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fixation of a joint in abnormal positions, or j)os«ibly partial dislocations 
by muscle spasm. Stretching of these muscles by manipulation relaxes 
the spasm and allows the joints to return to the . normal position. A 
useful maneuver for manipulation and corrcclion of -these cases follows: 
Stand back to back with the patient and grasp his elbows with yours 
Then, by bending fom'ard lift him clear of the floor, with his back hj’per- 
extended over j-our buttocks (Iigs, 356, 357) Then, with quick knee 
bend, shake him. lie is apt to yell, but when placwl on his feet again 
his pain may have disappeared 

CONCLUSIONS 

The vast majority of backaches are due to lesions exactly like tho«e 
that occur in jomls, bones, muscles and fasciae elsewhere. 

Many cases of sciatica are due to the same lesions, because the lumbar 
and sacral ncive roots are m such close proximity to the affected tissues. 

The vast majority of these cases can be cured by conservative means 
Of these, rest is the most important. 

Rest may be obtained by reciimWncy on a firm bed, by' various types 
of braces, each especially dcsigne<l for the individual case, including the 
plaster jacket, and, as a last resort, by one of the many forms of surgical 
fusion. 

Manipuktion, with or without anesthesia, may obtain rest for the 
parts by breaking up adhesions or correcting faulty positions. 

Corrective exercises, massage and beat may bring rest to the parts by 
correcting faulty posture and by improx'ing the tone of the muscles and 
restoring satisfactory blood supply 


This paper is frankly mtended to restore the faith of the medical public 
in consers'alive treatment of backache and to help stem the rising tide 
of surgical intervention for the removal of the displaced nucleus pulposus. 
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THE SURGERY OF KNEE JOINT DERANGEMENTS 

CiiABLEs ^Y. Peabody, M.D. and Frank P. Walsh, M.D. 

The senior author finds himself looking back through a thirty year 
period of association with the development of orthopedics. This period 
has seen enlargement of the scope of knowledge and technics in the 
treatment of lesions of the musculoskeletal system to such an extent that 
it has become quite impossible for anyone not confined to the actWties 
of this field of surgical science to keep pace with its development. 

In such a period of time there are few areas in which the picture has 
changed and enlarged quite as much as in the surgery of the knee joint, 
and in particular as to those disturbances of functional integrity which 
can be classed not as diseases, but as those mechanically disturbing dis- 
orders which we are prone to classify together as internal derangements 
of the knee. It was around the beginning of this period that our British 
colleagues first demonstrated the practical feasibility of a surgical attack 
upon these disorders. Otherwise it was generally believed by the pro- 
fession that operative intervention for these conditions was attended by 
too great uncertainty as to the outcome to be often indicated. Even 
today among the laity one encounters the supposition that an opening of 
the knee joint will lead to its nun, ami far from infrequently we find the 
laity quoting some professional advisor in support. Whether such advice 
stems from Ignorance or from motivation may be still speculative. But 
even in militarj* service (C. W. P.) it was common to find patients quot- 
ing similar advice from medical officers. It Is probably indicated to 
face frankly the existence of walking monuments to the adage that some 
rush in where “angels” at least tread circumspectly. 

In our surgical science of toilay, however, it is widely appreciated 
that knee joint surgery can be as dependable in results as routine 
appendectomy. The factors that have pcrmitterl this achievement are 
many; among them are clean anatomical dissection, meticulous aspetic 
safeguards, gentle and nontraumalic teclmic, and careful hemostasis 
and fine gauge suture material. As a sccondarj' factor (and also a conse- 
quent one) S5Tiovitic reactions are absent or minimal, and early mobiliza- 
tion not only is practicable but basically indicated. Finally, as a coroUarj' 
to early mobilization, has come acceptance of quadriceps muscle re-edu- 
cation to normal strength ns an inescapable essential for the extrinsic 
stability of this intrinsically unstable articulation. 

From the Department of Orthopedic Surgeo’» Hazier Hospital, and the Detroit Ortho- 
pedic Clime, Detroit, ilichlgan 
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However, m o\ir contribution to this clinic the writers envision their 
particular challenge to he to point out the application of another factor 
which is building for maKiraum achievement in knee joint snrgerj’ for 
internal derangements, namely, preoperative diagnosis — the estimate of 
the situation nhich will lead to llic most intelUgcnt surgical idanning as, 
to 0 ]»crative approach an<f m.inageinent of the deranging factor or 
factors. 

Not so very long ago it was a ciistom to speak of this tjpo of joint 
trouble of the knee as a ''P.indora’s Itox ’* You openeil it ami ncrc proue 
to he not only siirjiriscil but disconcerted by what it rc% calcil, or scennil 
to It was probably a poriotl not much more teniovcil in time tlial some- 
thing similar fended to prc\*ail as foalKtominal operations — a time when 
cxplor.itory laparotomy was the most frequently seen listing on surgical 
schedules Today an approacli such as might he connotixl hy tlie term 
•‘exploratory arthrotoniy” shouhf eiirrj- the same implications. Ifut the 
analog^’ ihffcrs m th.il closely accurate pr«q>ctativc diagnosis in knee 
joint work stems to a very small degree from cxlensive clinical ald«, but 
m the mam from unntomteal, p.ithu1ogiea{ and pliysiologiciil knowledge 
ussocuitc<l with the diagnostic acumen altaineil by exjicrience and thor- 
ough analysis of symptoms and physical findings. 

ANATOMY OF KNEE JOINT 

Ijct us ]>rocecd, Uicn, first with n (piick glance at the Riiatuimeal struc- 
tures with which wc are dealing’ (Figs.358-3C1) First visualise the knee 
not ns a true hingeil joint, but one in which the tihial tuberosities glide 
m an arc of over ninety degrees around the axis of the femoral condyles 
Next we must appreciate th.it the intrinsic ligamentous apparatus, 
namely the pustenor capsular ligament, the mesial collateral (libial), 
the hitsTal collalera! (fibufar) amf tlie two cnioiates arc structures each 
of w Ineh are taut onb' in certain phases of joint action. As a result this 
joint has flexibility not only in flexion and extension, but also in certain 
postures toward some side jiUy and consiilerable torsional rotation. YYc 
must note m the latter oonncction that a pivot joint is provided through 
the socket formed by the thick liigh-rimmed and neatly circular lateral 
meniscus, w Incli is quite securely tclliered to the tihial plateau, while a 
greater gliding space is provided by the more semilunar shaped mesial 
meniscus, which in turn is more mobile on the tibial plateau 

Note nUo that this meswl meniscus, unlike its fellow, is rather inti- 
mately attachcil to the jiostcrior Y branch of the tibial ligament so that 
it may slide backward a little with tlie tibia as it glides back around the 
greater arc of the mesial femoral condyle. This mesial meniscus is seen 
to be narrow anteriorly but wide posteriorly; anil when both flexion and 
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Fio 838. — Tibia! collateral ligament in extension of the knee 

(Abbott et nl.. J. Bone & Joint Surg , Vol. 2C ) 



FiO 359 — The tibia! collateral ligament in flesion of the knee 

(Abbott el al J Bone A Joint Sug , Vol ?6 ) 
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However, »i our conlnbulion to this cltnic the writers envision tlicir 
particular clialienge to be to point out tlie application of anotlier factor 
which is building for maximum achievement in knee joint surgerj* for 
internal derangements, namely, prcoporativc diagnosis — the estimate of 
the situation which will lead to the most intelligent surgical 'planning as. 
to operative apjiroach and management of the deranging factor or 
factors 

Not so verj’ long ago it was a custom to speak of this tj'pe of joint 
trouble of the knee as a "Pandora's box ” You opened it and wore prone 
to be not onlj' surprised but <h\conoerl«l by what it revealed, or seemed 
to It was probably a period not much more removed in time that some- 
thing similar tended to prevail as to ub4tominal operations — a lime when 
exploratory laparotomy was the most frequently seen listing on surgical 
sclicilides Today an approach such as might be connolwl by the term 
"exploratory arlhrotomj’* should carrj' the same implications But the 
analogj’ dilTers in that closely accurate prixiperativc diagnosis in knee 
joint work sterns to a sery small degree from extensive clinical aids, but 
in the mam from anatomical, pathological and physiological knowledge 
associated with the diagnostic acumen nltaineU by experience and thor- 
ough analj sis of symptoms and physical findings 

ANATONtV OF KNEE JOINT 

Let us proceed, tJicn, first w itli a quick glance at the anatomical struc- 
tures with which we arc dealing* (Figs 358-3C1) First visualize the knee 
not as a true hmgcil joint, but one in which the tibial tuberosities glide 
in an arc of over ninety degrees around the axis of the femoral condyles 
Next we must appreciate that the intrinsic ligamentous apparatus, 
namely the posterior capsular ligament, the mesial collateral (tibial), 
the lateral collateral (fibular) and the two cniciatos are stnicturcs each 
of which are taut only in certain phases of joint action As a result this 
joint has llexibilily not only in flexion and extension, but also in certain 
jHislures toward some side pby and considerable torsional rotation. We 
must note in the latter connection that a ph-ot joint is provided through 
the socket formetl by the thick higb-rimmcd and nearly circular lateral 
meniscus, which is quile securely telliercil to llic tibial plateau, while a 
greater gliding space is provided by the more semilunar shaped mesial 
meniscus, which in turn is more mobile on the tibial plateau. 

Note also that tins mesial meniscus, unlike its fellow, is rather inti- 
mately attached to the posterior Y branch of the tibial ligament so that 
it may slide backward a little with the tibia as it glides back around the 
greater arc of the mesial femoral condyle. This mcs'ial meniscus is seen 
to be narrow .interiorly but wide posteriorly; anil when lw>lh flexion and 
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axis as the curve of tliis cartilage. We can sec that a si)Ut at this point, 
before it has progressively extended foni’ard, CJUinot be visualized by an 
operative approach that is not based on the consistent pliysical signs 
obtainable. 

While there are a great many anatomical considerations of importance 
one more only will be touched upon. This is the articular surface of the 
patella, which is shaped similarly to the hull of a boat, and, like a boat 
being launched, travels along the “ways” of the trochelear trough of the 
femoral condyles. As the name trochlea implies, the mechanism is more 
that of a pulley over which, like a rope, the rectus femoris muscle pulls 
upon the tibia, the patella being a sesamoid bone in its tendinous course. 
^Mien weight is taken on the half-bent knee, by this mechanism the 
pressure between the contacting articular surfaces of patella and trochlea 
is many times more than sustained by any other articular surface of the 
joint. But when any surface irregularity of cartilage prevails at this site 
frictional resistance becomes great, even comparable to the grip of tire 
corrugations on pavement. We have also compared this effect to that of 
a splice in a hawser when running through a narrow chock. The potential 
clinical significance of this will be discussed later. 

PHYSIOLOGY OF KNEE JOINT 

There are a few points of physiological and pathologic nature having 
potent significance in mechanical disorders of the knee. In the first place 
ligaments, while basically of connective tissue structure, also contain 
elastic fibers Hence when complete disruption occurs in an isolated liga- 
ment, retraction beyond capacity for spontaneous bridging will occur. 
The fibular and the cruciate ligaments are of such a type. On the other 
hand a transition of fibrous repair tissue to the connective tissue siil»- 
stance of a ligament docs favor spontaneous reconstitution, and for jruch 
ligaments as the posterior and the libial, which are reinforcements m 
the total ligamentous capsule, adequate spontaneous repair can fy- 
visioned save when the damage is a total avulsion or a diffuse transs'me 
rent. These considerations guide the surpjon in choosing bctwf-»;Tj irn 
mediate surgical repair and graduated mechanical support. Mv> c-fnnith 
important is the knowledge of the physiological and anatomic mt^T f • 
of certain ligaments with others in intrinsic stability, tnakhi" f^ 
stance for much greater residual instability from loss of the 
than of the anterior cruciate ligameot. 

In such a consideration we must understand that hyttVir^ /strt-'js -r 
has extremely limited capacity for repair (Bauer and 
creasing in adult life and when subject to functional traiir/ia 
to nil. rUso, the surface cellular substance, once it has IxfTi /'r 
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possible pathologic conditions nhichcan be encountercsl rather than just 
the one or two most frequently met, E\clmlmg tlio mechanical effects of 
residuals of fractures of tibia or f«nur extending into the j’oint, tlie ac- 
companying outline (Table 1) lists this group of lesions roughly in the 
order of frequency with which they arc likely to be encountered. 

TABLE a 

Metboiw or DiiC'to«M 


1 History 

^fajor and minor lymptoms 

Duration 

Manner of onset 

Source and conditions favoring recurrencea 

2 Inspection: 

Gait 

Posture of joint talking and standing 
Outlinea of limb as a *hole, of jo'ib ^ 

Thigh measureroenta 

3 Palpation 

General feeling in (be periarticular region 
Conaistesc.v of tissues 
Surface temperature 

Estimate of fluid content of joint ibrough ease or floating of patriln 
Points of pressure tenderness 

4 ^^oblIltJ 

Hestrictinn— protective or cnecbanicnl 
Degree 

Iteiationsbip to fluid content 

5 ^^Anlpu{stlon Tests 

Patella noise 

Dnder oidmarj active estensioD 
Under resisted active eitension 
On manual movement of patella 
Side rocking 
In fuU extension 
In slight flexion, tide stresses 
Tibiat torsion on femur 
At rigfal angle flexion 
In acute flexion (^Yattoa-Jones sign) 

Anteroposterior lasltjr (Drawer sign) 


Many of these lesions xsill have certain symptoms in common, and a 
few will have certain findings in common, but in the main, each will have 
a certain combination of specific points both sulijcctivc anil objective that 
are pathognomonic. Tins is not always true as to the pathologic eti- 
ology, but almost in\-ariably true as to the anatomic structure involved 
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With practice an evaluation can be made ns to the indications for treat- 
ment, and, if surgical, as to the best operative approach and definitive 
measure. Such a careful preliminary approach in each spcciBc case 
also brings about a warning as to the possible multiplicity of lesions in 
a single joint, something not infrequently encountered. For example one 
or more of the following are quite often found present: lateral and 
mesial meniscus lesions, ligamentous damage, loose bodies, hj’per- 
trophied villous tabs and, most frequently of all as a concomitant, 
lesions of the patellar cartilage. All too often we meet instances where 
either a negative arthrolomy had resulted from failure to appreciate a 

TADLE 4 

X-ll^T Aids i\ Diackosis 

1 Diagnostic: 

OsleochondrUia dissecans 
Calciutn-containiog joint mouse 
Fracture of tibial enineoce 
Osteochondromatosis 
i Helpful 

For meniscus damage 
Comparative study of joint space 
The Rej'notds Abduction study 
Aerography 
3 Negative. 

Patellar chondropathy 
Meniscus vritb small tear 
Discoid cartilage 
\'illaus tabs / 

Ligamentous laxity — unless by stretch study 


possible differential, or where a concomitant lesion, equally disturbing of 
function, had been overlooked. 

Since x-ray is dependable in diagnosis in only a minority of internal 
derangement lesions, the history and phj'sical tests have an importance 
that cannot be too greatly emphasised. Tables 2, 3 and 4 are suggestive 
of the basis of approach in these respects. But adequately dependable 
information can usually obtain only from most patient .and thorough 
questioning, and from detailed and systematic physical e.xamination. 

ILLUSTRATIV-E CASE HISTORIES 

The following cases in point are iUusUative of situations of combined 
lesions. 

Case I. — Sirs. M. A., a 50 year old business woman, began to have momentary 
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locking and gl^ mg ^\ay of the nglit Ijice alx>iit three jrars before being seen b.\ 
US .\lK>ut a year and a half later the joint abruptly locked against the last 35 
degrees of c.Ttension Jlofion othermse nas retained Tim restriction of cTtension 
was ne\cr osercome, and all talking sinw hail been m this position Adsiee 
olitained at that time was of jiossible relief surgically, but a probability of a 
residual stiff joint In more recent months a further divibility des'cloped of 
constant mslabilitj- on stairs and frerjiicntly on normal walking, with episodes of 
puffing of the joint Phjsical eTamiiiaticin showed restriction as described, re- 
sistance to manipulations, but larking the diagnostic signs of meniscus pathology 
Inaddition there was .in audiblj coarse crepitation, aNo transmitted best through 
the patella, on any acfiie extension function through the range permitted phis 
fiain on jiatellar pressure 

Comment — (1) The range of extrusion limitation was preatcr than 
that which coiihl hr accounlnl for by disease of the meniscus, and in- 
dicated the {mihahlc imp.icf ion in the intercondylar notch of a large loose 
body, such as donvcil through the seqiieatmlion of a lesion of osteochon- 
dritis dissec.nns m a femoral condyle. (2) The sccond.inly developing 
mstahilily combined with the crepitation and tenderness pointed to a 
degencMtivc lesion of the patellar cartihge, to which a woman of her 
age, walking on a partly flexed knee, would be particuhirly susceptible 
Confirmation of the first supposition was obtained from x-raya. Surgery 
was advised and plannc<t to include palelicctomy. At operation not only 
was there practically nothing left of the cartilaginous covering of the 
patella, but on the opposing surface of the fcmnml trochlea most of the 
chondral covering had been deeply abraded. A patellectomy was done 
After picking the large joint mouse out of the notch two thirds of the 
extciiMon restriction disappearcsl, the remaining third coming only after 
breaking up adhesions m the posterior cul-do-sac and stretching out con- 
tractures m the iwstenor capsiikir ligament The eventual relief of dis- 
ability was at the expouse of protmcteil after-care that could Jiavc been 
obvialeil by early rix-ognition of the indications and prcrlictable ensuing 
complications of neglect. 

Case II —Mr C L , a 45 year old business man without inj’ury other than a 
severe blow on the kni'e cap in youth, ilocloped gradually increasing instability 
in the left knee \f ter some months a sensation developed on rising or on stepping 
up or down This was dexcribed as feeling lib; rubbing on a scrubbing board lie 
consulted a surgeon who diagnosed and remosed what was reported as a loose 
mesial meniscu' Iloweier his symptoms remained uochange<l and he was told 
tfiat lie had a neurosis .\boiit six months later he consulted us, and W'a.s truly 
introspectne aliout his knee, but by this time he was showing a large effusion 
which hr had been ads Lsod was rheumatic Itemoval by aspiration of the effusion 
resealed a coarsely grating patella — and the answer to his difficulties Operative 
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exposure showed the surface layers of patellar cartilage in shreds. The condition 
was treated by scalpel shaving dorni to a viable layer. Tins man on treatment for 
an ankle sprain some ten years later reported continued complete freedom from 
any sjTnptoms In this knee, and the joint exhibited completely normal function. 

Case III — Mr. A. B., 55 years of age, gave a history of a twisting injury 
followed by swelling, lateral pain and incomplete extension. The condition 
gradually ameliorated, though for many months there was intermittent locking. 
This ultimately disappeared also, but there superxened pain and discomfort on 
rising or stepping up and domi, and what he described as a new feeling of insta- 
bility and giving way Shortly Wfore l>cing seen a fall had resulted in constant 
rc.sidual pain at the inner side of the joint. The findmgs at examination w ere pain 
on side rocking and on torsion, side laxitj-, mesial joint Ime tenderness and 
patellar grating A diagnosis was made of patellar chondrosis plus single or dual 
mcniscal lesions, and at operation the approach was for a radical arthrotomy. By 
reason of the advanced degeneration found the patella was removed Further 
investigation revealed an early lesion of the mesial meniscus, and a full Icngtli 
axial split of the lateral one. this licing looped “bucket-handle” into the notch 
space. And after bilateral meniscectomy plus the patellectomy this triple-lesion 
taee attained 90 degree motion m a couple of weeks and full functional compe- 
tence in two months. 

Case R'. — ^Mrs. M F , a 45 year old housewife, had been afflicted by recurrent 
displacements of the right patella all her life. Usually these were momentary 
subluxations; occasionally the patella would lock off at the side until pushed 
back in place. Pain would be severe or .sickening and though the effects had been 
fleetmg or transient, her fear of any physical activity liad become extreme. 
IMcdical advice from various sources had stated tliat no practicable cure was 
possible She related that a few weeks before being seen by us a more severe epi- 
sode than usual had occurred, with a new and tearing sensation, and for the first 
time swelling occurred, with continuing pain on function, and almost complete 
disability. Apprehensive protection preventevl obtaining almost any evidence 
from examination save the presence of slight effusion and of sharp pain on patella 
pressure. 

Comment. — (1) By a variety of sound technics recurrent dislocation 
of the patella is surgically curable; these technics arc generally extra- 
articular, not entering the synovial compartment. Save in children, 
however, the writers arc against avoiding arthrotomy in such technics, 
for reasons to be indicated. (2) A person of the age of this patient with 
such a chronic historj’ can be assumed to have acquired Miflicienl de- 
terioration of patellar cartilages as to indicate the probability of an 
ultimate disability from such pathology irrespective of the cure of recur- 
rent dislocation, which should contraindicate surgical measures which 
included preservation of this sesamoid bone. (3) As a deduction from the 
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which one of ns either performed or directed the arthrotoniy, the in- 
cidence was about twenty per cent. A high majority of the cases, nitli 
numerous medical examinations, had arris'cd on the service imdiagnoscil 
despite an adequate b<isis for it. and man}' had had unsuccessful opera- 
tions with erroneous diagnosis 

This then might be lookcil upon ns tfic inei<fcnce rate for joung men 
exposed to occupational or recreational liazards to the knee joint. On the 
other hand it may surprise you to know that in a general civilian or- 
thopedic practice covering nil age periods and activities we have found 
this lesion to have a higher incidence in our recognition than any other 
internal derangement of function, and it is approaching first jilaee in our 
indications for arthrotomy. 

Pathology. — From the accumulation of observations over tlie last 
decade, we have become entirely satisfietl that these lesions of the patel- 
lar cartilage are subdivisible as to pathological character into three 
separate forms as denoted in Table 5 

TABLE 5 

PiTiioiooicsi, TreEA Etioior.y 

1 CliondrnmAUcia— coagenitally imperftcl cellulyi dilTrfenlialion 
Clmient incid«nc« d«'^<les ? aqiJ 8 
Chondritis, po'ltraunattc— 6uur«s or UerrKtions 
Incidance d«ca<l«s 8 and 4 pnacipalty 
8 Chondroii*. prw«n«eenl— »*l«ctive cartihpnoua dfReneralion 
Incidanc* decu.lw 4 aiwl aubs«i«fnl 


To the first — and least frequent — the term chondromalacu we believe 
most properly applies. It is of congenital origin, with symptoms manifest 
sometimes as early as the second decaile, and usually mistaken for rheu- 
matic disease The jirocess is not a localized one but involves the entire 
structure of the cartilage of the patella Grossly the entire surface will 
be lacking in normal hardne.ss, but will be '‘plushy" insteatl, indenting or 
even wrinkling on pressure Instead of a pearl}’ white opalescence, the 
color has a bluish tinge. The surface is une\*en or undulating and to varj'- 
hig extent there will be irregular areas of ragged fragmentation and loss 
of substance, some constituting the entire thickness down to underlying 
bone. Microscopically, the cell structure eveiywhcrc is tliat of imperfect 
diScrentiation to mature hyaline cartilage and consequent altritlonal 
degeneration, edema an<l fibrillation 
Tj’pe 2, strikingly different, constitutes the residuals and consequences 
of a localized traumatic fracture or laceration at one point on the articu- 
lar surface; elsewhere the surface is normal in appearance lioth in color 
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and consistency. With hyaline cartilage having no power whatever of 
healing or repair, the laceration not only persists but under the attritional 
trauma of friction and compression the defect gradually enlarges through 
fibrillary degeneration into widening fissures, fringes and even flaps, 
sometimes though not often reaching the depth of the underlying bone. 

Type 3 represents localizoil premature senescence of hyaline cartilage 
cell structure, to which that of the patclLa is peculiarly susceptible, and 
might properly be term«J <icgenerative patellar chondrosis, for it irsuall.’^’ 
is an isolated manifestation in the particular joint for a long period after 
its inception. Though often to some degree bilateral, it will be the only 
manifestation for many yours of presenescent arthrosis in the whole 
skeletal system. Wliile sucli cases are commonly diagnosed as arthritis, 
from the angles of approach and treatment this would be a clinical mis- 
conception. 

In this lesion the cartilage has a yellowish liue over its entire area, 
which also will show replacement of more or less of its glassily smooth 

T.VBLE 6 

Mecrsnism of Acite Tn^oM\ to IStelur C^rtimoe 

1 Blow on front of knee nlien seiDiflesed in weight-bearing 

i Fall on face of (Iexe<t knee 

3 Acute or recurrent dislocalion of patella 

4 Disruption from fractures of tlm bone 


glistening surface by a finely or coarsely granular one, with smaller 
areas of Assuring and fragmentation, anti often a ragged defect in full 
depth. Microscopically, the picture is one of generalized fibrillar de- 
generation and necrosis on whicJi laceration or breakdowm is super- 
imposed. 

Therefore, tlicse three pathological types deserve individual considera- 
tion from angles of prognosis ami especially of treatment, as will appear 
below. 

Mechanism of Trauma. — Since purely traumatic lesions have a high 
incidence, a glance at the mcclianism of their production may be 
worth while. In relation to the items listed in Table 6, e believe a corol- 
lary prevails as to the logic of a therapeutic position which we have for 
some time maintained that any reconstructive procedure for recurrent 
dislocation of the patella should include an arthrotomy .and inspection of 
this structure, and that, save in children, the best solution eventually of 
this disability in most cases is patellectomy. 

Observations of late complications of patellar fr.iclures, even clean 
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transverse ones n ilh apparent anatomical rcilnclion and union, points 
to more consideration of the excellent functional results ohtained by 
treating this injur>* primarily as rvell as secondarily by patellectomy. 

Symptomatology.—Tiic subjective symptoms of lesions of the patellar 
cartilage as listed m Table 7 are often so completely patliognomonic as to 
be diagnostic of the existence of the condition. It is tnie, however, tliat 
they arc not always obtained nithoiit careful Kistorj* taking on these 
specific six points, and it is true that some, hut not all of them, obtain 
in other causes of internal derangement Recognition by the patient of 
palpable or audible grinding on function, plus pain on direct pressure 
on the patella, occurs only in the lesion <hscusscd. 

Physical Signs. — Next of course m diagnosis comes “physical signs,*’ 
which as shown arc few but ahsolulcly diagnostic To obtain (be crepita- 

TADLE 7 

Srurroua akd Sicxs 


Subjective Symptoms 

Senution of scrapmg sod erscUmg. Moietuncs audible 
Insecurity tod «esko«ss 
“Giving way," often vitb unaccountable falling 
Stiffness nnd soreness when getting up onto feat 
Pain on kneelmx. or on other pressure on kneecap 
Intermittent h}drops (after stair dimbing) 

rii) sicnl Signs 

Crepitation, audible or palpable. Iransmitled tbrougb patella during muted quadri* 
ceps action 

Clicking or grinding ^hen patella is moved by band 
Fajn on direct pressure or niaousl movetoenl palelU 


tion by the manual test, it is ncccss.ary to have the limb in supported 
full extension at the knee and to gel complete quadriceps relaxation, 
which we find most easily obtained by rolling Ibe limb in and out for a 
moment. AATiilc not specific, of course, an increase in joint fluid may pre- 
vail with tliis lesion The physical examination slioultl be course proceed 
step by step to complete anatomical and functional testing, and the 
diagnosis gains some support through exclusion of other lesions through 
lioth physical and x-ray examinations. Incidentally, this lc.sion is not 
demonstralde by x-ray, ami logically so. It also can well be mentioned 
that more than one form of internal derangement with functional effects 
may prevail in any knee, and loo frequently are arthrotomies carried 
out on one confirmed diagnosis, and another lesion left unsuspected to 
compromise tlie result. 
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Complications.— As having some bearing on Ircalment of election the 
complications and sequelae of lesions of the patellar cartilage, as listed 
in Tabic 8, might first warrant consideration. Quadriceps atrophy and 
weakness are an inescapable articular neuromuscular reflex response. 
So with the knee joint intrinsically weak and unstable and dependent to 
a major degree on this external muscular support, persistent and pro- 
gressive quadriceps weakness leads to laxity and consequent joint de- 
terioration, as well as to susceptibility to other traumatic derangement 
lesions. 


TABLE 8 

CourucATioN‘3 or Pateu-ir Lesioss 


Quadriceps atrophy and progressive n-eakDess 

Chronic ajinpathctic generalised sj-noritb 

Joint laxity and secondarj' degenerative arthrosis 

Loose bodies from detached fragments of patellar cartilage 

Traumatic secondary attrilional erosion of opposing trochlear articular surface 


TABLE 9 

TnEBsPT or Pateu-ir Cabtiusoe Lesiovs 


A. Palliative: 

Restricted activity of stair-clioibing. running, kneeling and similar motions 
Complete nonfunctiomng joint rest in phases of generalized joint reaction 

B. Surgical. Procedure according to age and tj-pe lesion: 

1. Chondromalacia (congenital) 

Resurfacing by scalpel shaving entire surface 
3, Traumatic chondritis 

Shave of entire involved facet (m earlier life) 

Patellectomy 6n later life, or after fracture) 

3 Presenescent chondrosis 
Patellectomy 


It must also be realized that when the entire body weight, as in stair- 
climbing or running, is taken on a knee maintained at semifle.xion bj' the 
resistance of the quadriceps, tlie pressure at the articular surface of the 
patella is extremely great. Under such conditions the sliding of a deeply 
abraded patellar cartilage surface can easily bring about scoring or 
abrasion of the contacting articular cartilage of the femoral condyle, and 
at the verj’ point where it should smoothly glide on the anterior horn of 
the meniscus when the knee is extended Loosening or detachment of the 
latter by this mechanism has been found as a secondarj’ complication. 

Therapy. — ^Tiic important comment on Table 9 should be that non- 
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surgical therapy at best can bebiilpalliatire, anti confinetl in influence to 
the subjective eflects and to Oie amelioration of them. If any reason on 
other counts prevails for deferawnt of surgery, under such a re^'nien sur- 
gery’ can often be postponed without much risk for months or years if 
the condition is recognwetl at an early’ stage. 

However, with pathologic changes well advanced whatever their 
type and etiology, surgical mtervciilion alone can eliminate disability, 
restore full function and obviate unfortunate and irreversible sequelae. 

The prevailing patliologic type demands discrimination m the choice of 
the operative attack. Taking the oriler of the three tyqies in reverse no 
confidence can be maintained as to the funclionilly efficient sursival of 
any' part of the cartilaginous structure of the patella in well-cstablisheil 
presenescent chondrosis; and in middle life or beyond the relatively 
susceptible surface of the femoral condyles should be protccleii against 
the friction of even a wcll-smootlicd-dowii patellar surface Since func- 
tion is unimpaired by the loss of this bone, patelli-ctomy is the only type 
of intervention to be considertxl. As to technic, the important point in 
the operation is synovial roapproxiroation, citlier vertically or from side 
to side before the aponeurotic and capsular approximation is done 

In the after-care of this proceilurc e.irly motion is of course not feasi- 
ble, and is begun very gradually after the first ten days At the end of 
another ten days the range of flexion will usually have progressed to not 
much more than 45 degrees and will have become arrested there At this 
stage, under a brief relaxing anesthetic, motion to DO degrees with release 
of fine adhesions under the suture lino will occur through only the 
most gentle manipulations, and from then on active use with progressive 
functional impros-ement can be coiinleil on At this stage rcsistet! quadri- 
ceps ro-education, the sine qua non of the convalescent management of 
any knee arthrotoray, must be conscientiously adhered to 

For operative indications it might be held that the same logic applies 
to congenital chondromalacia. But there is this difference. In the second 
and third decades there is considerable reparative capacity in the deep- 
est chondral layer of this tissue, which lias a good blood supply’ and ca- 
pacity* for fibrocartil.iginous proliferation from the underlying bone. 
Secondly, at this pha«e of life and aclu’ities the buffering protection of 
the patella against traumatic insults to the femoral condyles (which seems 
to be the only useful function of this sesamoid bone) would seem desir- 
able to retam. As to technic, however, the nature of the basic pathology 
clearly indicates, m conservative treatment of the lesion, a very careful 
and meticulous scalpel shax’ing of the entire patellar surface down to the 
basal cell layer A localized curettage of the major defect will fail to 
relieve the exbting symptoms as well as to forestall the inevitable progres- 
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sive breakdown of the le.ss grossly’ involvotl ureas. Wliile the result is not 
an absolutely quiet knee, it is symptomatically greatly improved and 
will so continue, at least in our experience, for many years. 

Finally, when traumatic lesions are residuals of patellar fractures, or 
complications of recurrent dislocation in adults, excision of the patella 
again is the choice to be made. But otherwise in the great majority we 
have found a lesser extent of inlerx'cnlion to be satisfactory and, we 
believe, more advisable. 

In the first place, such injuries are prone to occur in the physically and 
recreationally active phases of life, with the applicability of the argument 
for retention of this bone In the second place, the lesion is a single and 
circumscribed one, confined to one facet of the articular surface, almost 
always the mesial one; except when of very long standing it will not have 
penetrated to the full <lcpth of the articular cartilage. But here again we 
want to oppose tlie idea or practice of simply curetting the ragged defect. 
The mechanics of functional movement of this articulating surface are 
.such that it must be smooth and level or it will )mve the action of a tire 
tread against .sliding on the pavement, and the defect will persist in its 
symptoms and will by marginal attrition extend at its margins. The 
logical treatment to our minds, as well as on the basis of results, is a 
uniform shaving doivTi of the entire involved facet to the depth of deep- 
est penetration of the traumatic defect. 

Summary. — ^Lesions of the caiiihigc of the patella have a high in- 
cidence among the mechanical causes of disturbed or disabled function 
of the knee joint. Allowed to persist, they produce secondary progressive 
deteriorative and irreversible effects The lesions arc separable into three 
pathological and etiological types, and the differential discriminative 
surgical treatment of each is, with intelligent technic and after-care, 
highly successful in its results. 

OPEBATIVE TECHNICS 

Before concluding thi.s review it is indicated to devote some space to a 
consideration of the teclinical angles of sui^ical inter\’ention In the first 
place there can be little doubt that the basis for confidence in the out- 
come of such interventions rests to a considerable degree on the conscien- 
tious application of refinements of general basic surgical technics. The 
first is scrupulous aspetic surgery, including skin cleansing, walling off 
from the incisional field of ail raposed skin, and instrumental technic. 
The second is avoidance of tissue trauma by gentleness of manipulation 
and instrumentation, with tools designed for the intended purposes. 

Next for emphasis would be thorough hemostasis In accomplishing 
this it is our feeling that eloctrofioagulation is probably preferable to 
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the finest ligature material. In this aspect, although anatomical recogni- 
tion and operative experience usually permits the securing, before di- 
vision, of most major points of bleeding, diffuse minor ones that can be 
controlled in the closing suture line viU prior thereto allow escape of 
blood into the joint, with consequent obscurity of the field and trauma- 
tizing intra-articular spongmg. Therefore most experienced operators 
fai’or the relatively isshemic field obtainable bj’ elei'ation and tourniquet 
application. However, even with the precaution of he.avy padding, an 
elastic constriction should be avoided ia favor of a pneumatic one. The 
latter, aside from eliminating most chances of tourniquet p.iralysis, 
causp.s no muscular discomfort or inhibition postoperalively. 

In such a field the tissue structures arc well defined. Potential and 
obvious bleeding points can or ^outd be completely controlled. AH 
inlra-atlicular sponging can then be eliminated in favor of a suction in- 
strument. Such technic, followed by a comfortable elastic compression 
dressing, has been so effective that the authors find it difficult to 
recall an instance wherein a postoperative effusion or hemarthrosis re- 
quired aspiration or was a uolable incideot. 

The criterion of surgical achievement in mterveDlions today for tins 
^oup of disorders ii not only a mobile and functioning joint but also 
one which remains free from minor disturbing dysfunction. In this con- 
nection we believe tii.nt incbional approaches based on an accurate pre- 
operalive estimate of the situation are of major importance Basically 
the approaches must be dclmuted by regards for prc.'ien’ation of integ- 
rity of various elements m the capsuUr structures. There are opportuni- 
ties for the exercise of considerable judgment in the election of the pro- 
cedure most desirable in the presenting situation. 

To a few specific tenets we are strongly adherent. One is the condem- 
nation of “button-hole” approaches. Such we believe carry no consequent 
benefits and are commonly responsible for avoidable intra-articuUr 
trauma. They prcs'enl adequate management of revealed disease, and 
exclude as well the recognition of .some prcoperatively inileterrainable 
Ic-sions. Instances illustrative of the latter are iwsterior third meniscus 
splits and early stage lesions of the patellar cartilage. Another tenet 
Laving bearing on approaches is one gaining progTP.ssi% cly strong sup- 
port today, namely that no portion of a damaged meniscus can in the 
long run of cases l>c .safely left in situ. The approach must be one in such 
a lesion which will permit a total anatomical meniscectomy. 

Therefore in specific application of our theory the most commonly 
indicated nrthrotomy should have an anterior parapatellar limb suffi- 
ciently proximal to allow, when the joint is in maximum extension, 
capsular clw-ation and retraction to permit good visual and instrumental 
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investigation of the articular cartilage of the patella in tlie first instance, 
whatever the preoperative diagnosis 1ms been. Now through such a 
relatively anterior arthrotomy, and also tlirough the more common 
anteromesial (or lateral) one, it is only in the relaxed and hypermobile 
joint that a total meniscectomy can be carried out. Hence increasing 
favor has been gaine<I by a Icchnic in which a second penetration is 



Fio SC2.— The ouUined skin Indsion for approacli to the mesial meniscus is seen to 
begin close to the mesial border of the patella and is deflected mesially on the tibia after 
crossing the joint line which is indicated by the short horizontal marking. 

made through the capsule posterior to the tibial (mesial-collateral) 
ligament — at the site of approach for loose body in the posterior cul-de- 
.‘?ac — through which the posterior Utird of the meniscus is dissected free. 
For meniscus approach alone a Tcltaclahlc single skin incision (Patter- 
son) will suffice for both capsiilotomics. 

However, for many years it has been our custom, stemming from con- 
cern over the incidence of patellar cartilage lesions, to utilize a new (and 




Fiq 363 — Th« fibrous capsule has been dinded folloving the oullmed skin incision 
The joint line is seen at the inferior margin of the retractor on the left From this point the 
deep incision divides for refiectioo of the capsular insertion and periosteum from the front 
and mesial aspect of the tibial tuberosity, as far as the insertion of the tibial ligament 
This and the diagrammatic photographs which foUow were made with dissection of a 
fresh anatomical specimen ) 


another few inches mesially and dbtally. The quadriceps fascia is di- 
vided continuously along this s,anic line Proximally to the joint line 
capsule and sjTiovial membrane are incised, entering the joint cavity. 
Distally to the joint line the incision is deepened to the tibial bone sur- 
face in a diagonally mesial direction as far as the anterior edge of the 
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tendinous pes anserinus. At this distal and mesial point it will have diago- 
nally divided also the more anterior fibers of the tibial ligament along the 
thin bony insertion. Working upward nod mesially to the joint line 
beneath the meniscus, a sharp periosteal elevation is made of the capsu- 
lar insertion on this anteromesial face of the tibia. 



^Ylth a severance of the coronarj’ fibers attaching to the meniscus, a 
surprising amount of release occurs of the tension against mesial re- 
traction, and two thirds of the meniscus is at once freely exposed. In the 
conventional position in which the leg hangs vertical with 90 degrees 
joint flexion, the scateil operator then produces outward torsion and 
abduction with his knees or an assistant's hand. On this maneuver the 
entire posterior third of the meniscus not only comes into plain view but 
with so much interosseous space available that straight knife and scissor 
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desirable to have determined, on the basis of physical findings or age of 
patient, T\*hethcr the operation will be a resurfacing one or a patellectomy. 
The consequent incisional scar should best not directly overlie a bony 
prominence. If the former procedure is indicated, the incision should be 
a patellar skirting one; but in the case of the latter it should be midline 
anterior. In such event the scar will lie over the hollow trough of the 
femoral trochlea, and in either instance will obviate kneeling discomfort. 



Fia 366. — Menuciu displaced into iotracondylar space after mobilization as far as 
posterior attachment, which is divided through the notch. 

POSTOPERATIVE REGIMEX 

This discussion should not close without a few words about after-care 
in operations done for the disorders producing internal derangement of 
knee joint function. In this connection llie authors would like to stress 
at the outset a possibly imcommon clinical attitude. On the one hand, 
both in management measures and patient’s interest no direct stress 
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wfaalevcr is p!ac«5 upon joint inotion;ort theoUior hand, all the emphasis 
is placwl on capacity for active achicvenicnt of the fully extended posi- 
tion of the ioint and upon quadriceps re-education to full poivcr 
We will liave had initially a joint devoid of any factor interfering with 
njobdity save for the mechanical one, which we liavc by operation elimi- 
nated With good surgery we will have introihiccil no factor interfering 
with motion sa\’e for the pain inherent m mrisctl tissues during the inilinl 



PiQ aCT—SfeoUcuJ moored Posterior capsule and cruciates are mdily «nu.»lii«! 

healing phase If we allow such pam to l»c &tirr«l up m the initial regi- 
men, there will obtain first a psyeliofopcaf continuing bfoct against 
rnofjihty through protective spasm, and as a consequence there will be 
muscle atrophy and ronsequent painful instability. 

One fairly certain way to pnrxJucc a postoperative effusion is to 
push motion that must be meseapaWy pain/oJ when the surgically 
traumatized tissues are still sensitive. Hie cITusion produces reflex 
quadriceps atrophy and further painful instability, the habit of weight 



KXEE JOINT DERANGEMENTS 

bearing without full extension dev’elops, an<l through this factor postural 
strain completes the vicious cycle and a twlious convalescence and pro- 
longed dysfunction is verj* likely to follow. Contrariwise, adherence to 
the sound physiological principles of joint function will reverse such 
course of events. 

Accordingly the natural idea of initial joint rest is e.xplained to the 
patient who is also ailviscd that progressive mobility is bound to ensue 



tui 3C8. — Procedure completeii. Closure in anatomical laj'crs readily accomplished as 
deep lajers oppose without tension. 


whenever the joint is ready for it. There need be no hurrj', and only as 
the part is comfortable docs motion have to proceed. Experience has 
thoroughly' corroborated tins psychological and pliysiological approach. 

On the other hand, the seed of the idea of the need of strength of con- 
trol is planted at the outset, and it uniformly finds fertile soil. Our initial 
regimen then is a comfortable clastic compression dressing and a long 
posterior (“ham or back knee”) splint such as can be contrived from 
Yucca board In such, weight-bearing — a purely bony function — has 
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no contraindications at any nKMScnt after o])cration and may not be 
particijarly iincomforUible from the outset. 

On the very first postoperative day hip function is introduced. The 
start is made by assisted straight leg raising and by just adding active 
control of the return lou-enng, the whole exercise quickly becomes 
entirely active bj’ the patient. This, Uie action of the football “punter,” 
is earned out with progressive frequency daily, and in a few daj's proves 
effective against resistance m excess of the limb's own weight Recalling 
that the quadneeps femoris in its rectus portion is a biarticular muscle, 
it becomes apparent that re-education and strengthening are thereby 
obtained in this exercise As the patient’s interest and confidence in- 
creases, the need for llie protective support of tlie splint no longer appears 
apparent, and it is removed on the condition that the same exercise, 
with Imee actively raaintamed in extension, be adhered to. In some in- 
dividuals this may he achieved as early as the third day; in others it 
may be later, but is insisted on even if it tikes a week to achieve. Wien- 
ever it b amved at, the patient is mslnicted to “limber tip" at will, 
and walking is encouraged provided full active extension on weight bear- 
ing is adhered to and extension e.xerciscs are kept up. 

Under this regimen the average male will be ready to leave the hos- 
pital in a week or less— women usually will take a little longer— *ftcr 
operation for roost tjTW of internal derangement. As much supervision 
ns necessary follows sn Uie quadriceps rc-cducation program, in which 
muscle massage is of some additional value. Weight-lifting m cxtcasion 
m progressive amounts is soon added to the program, and quadriceps 
redevelopment is kept track of by measurements Always Uie range of 
flexion motion is left to tlic patient, and always its progress is more 
rapidly eileclcil by quadneeps function than by direct efforts at flexion. 
In general a 00 degree range obtains in a couple of weeks after inception; 
the remainder comes somewhat more slowly. Stability is msured from 
the outset in this regimen The total morbidity will be from four to six 
weeks, depending on the occupation 

In the postoperative care after pilellectomy, the above regimen has 
to be soraenhat modified, and the details of the change are affected by 
the factor of the particular repair technic required, ^^’he^ a capsule re- 
laxed from effusions or other factors permits side-to-side approximation 
at the patella defect there is mtamial strain from either flexion or quad- 
riceps '‘setting” on the deep suture line, but a full week of splinting in 
ext«ision is necessary, assisted motion, usually by counterpoised sus- 
pension, is the program for the second week. I\Tienever in the surgical 
repair vertical approximation has been required, somewhat more de- 
layed mobilization is necessary while the consoHdation of the extensor 
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apparatus is taking place. In this type of case, and also ns a rule where 
secondary erosion of the femoral trochlea has been found to prevail, 
some fine adhesions will have had opportunity to occur under this deep 
suture line. The result usually’ is that the fle.vion range reaches only 85 
to 45 degrees in the first few weeks and remains checked at that point 
Accorduigly a brief analgesia such os sodium pentothal is given to permit 
lysis of these adhesions, which will give way from no more force than the 
weight of tlic lower leg itself and allow an immeiliatc 90 degree mnge, and 
from then on the regimen is as usual. 
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CONSIDERATIONS OF DUGNOSIS, SURGICAL TREATMENT 
AND AFTER-CARE OF BREAST CANCER 

/Vrthuk 11. McGraw, jM.D., F.A.C.S. 

Among surgical proewhires currently acceptefl as adequately radical 
for the cure of cancer in its more common forms, the operation of radical 
mastectomy is unique in liaving nce<lcd no essential revision of its ra- 
tionale or technical requirements since its 0rst description fifty-eight 
years ago.* For thirty-two of those years members of the staff of this 
clinic, m common with a host of surgeons the world over, have con- 
sistently endeavored to perform the operation to the full limits of that 
description. Year after year, however, wc have been consulted and con- 
tinue to be consulted for tlie relief of rapid recurrence by individuals 
whose allegoily radical mastectomies were no better than caricatures of 
a truly thorough operation. 

In the paragrapks that follow, there have been sifted from a good 
many years of close association with nml reflection upon this operation 
and its results certain attitudes towards diagnosis lliat seem most signifi- 
cant for making radical mastectomy a hopeful operation to undertake, 
certain conclusions regarding the sequence and methods of technical 
procedure most likely to achieve the purpose of the operation, and cer- 
tain concepts of immediate and lale after-care to which we believe the 
operating surgeon is obligated. This plan of presentation has the dual 
aim of containing enough rcasone<l argument to dissuade some of the 
few who reprchensibly continue to allow mere surgical lip sendee to 
masquerade as fidelity and competence, and enough useful ideas to 
interest the many who, like ourselves, have found radical mastectomy 
an operation which coiitiiuially challenges yet too often eludes completely 
perfect accomplisliment. 

DIAGNOSIS 

The Importance of Detection by the Patient. — A physician’s chanres 
for treating a breast cancer with good prospects for cure depend most of 
all upon tlic invasive vigor of that particular tumor and upon how much 
opportunity tliere has been for the development of metastases. Growth 

From The Henry Ford Hospital, Detroit, Michigan. 

• tMlliam S. Halsted’s Erst description of the operation that bears hts name was pub- 
lished in the Johns Hopkins Hospital Reports, Raltimore. 1890-91, SiloS-SU as Part IV 
of an article entitled, “The Treatment of Wounds, with Especial Reference to the Value 
of the Blood Clot in the Management of Dead Spaces ” 
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characteristics are beyond our power to alter but wealth or meagemess 
of opportunity to mctastasire is aln-a^-s conditioned by three controllable 
time factors, namely, how long the tumor has been In the breast before 
the patient noticed it; how long the patient has known of the condition 
before consulting the doctor, and how much time has elap«e<l between 
consultation and adequate treatment 

Taking these factors in reverse order, tlclay beyond a few days in 
instituting radical treatment is seldom obligatory, even in the present 
overcrowdeil state of most hospitals The coiintiy-wide campaign of lay 
and professional cancer e<lucation of the past two decades and especially 
of tlie last few years has without question mcrcascil the promptness 
with which most svomen submit bre.'ist tumors to examination and the 
promptness with which most surgeons recommend treatment. So great 
has been the emphasis, however, M|>on promptness in reporting a growth 
and promptness in therapy, that consideration of the very important 
initial period of time a breast tumor has existed before detection has been 
relatively neglected In our experience the great majority of women 
discover breast tumors by pure cliaiice, thus making the previous dura- 
tion entirely conjectural Our conjectures have so often been turned by 
circumstantial evidence m the iliroction of long rather than short dura- 
tion that we have come to lieliexe verj* strongly m self-examination of the 
hre.tsls, uiul to advocate that such examination be made at regular 
intomds Daily examination is obviously loo likely to breeil neurotic 
fixations and be«i<les will make the breasts tender Examination just 
before and during menstruation is apt to Ik- misleading Therefore, for 
practical purposes, we favor careful but very gentle self-examination of 
the breasts once a month, between menstnial periods Ilcfore the prac- 
tice IS ailopted, a physician should be consulted and the breasts pro- 
noimceil free of palpable masses and llieir texture within normal limits 
Furthermore, women should be stnclly instructed to seek and report 
only clear-cut deviations from earlier cx<tminations It should be made 
clear th.it the sole purpose of self-examination is detection, not diagnosis 
If the abo\e suggestions arc followed, we <!o not believe there need be 
fear of neurotic fixation We «lo believe that only by such regular ex- 
amin.itions c.in the tragedy lie avoided of an intelligent woman conscien- 
tiously reporting without delay a breast tumor of obWously long dura- 
tion which she "just happened to notice ” There will also be avoided the 
instances in winch women relate the development and cause of breast 
tumors to one or more irrelevant traumatic incidents and delay seeking 
advice. 

Adequacy and Precautions in Clinical Examination. — After trying 
most, if not all, of various ingenious desTces and methods that have been 
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suggested to aid the clinical examination of breast tumors, we have come 
to content ourselves with careful inspection, palpation and occasionally 
transillumination. Furthermore, we believe tluit these two indispensable 
procedures are much more important for securing and recording accurate 
topographical information than for exact <lilferential diagnosis. 

Inspection requires full, simultaneous e.xposure of the brea.sts, both 
in the sitting and recumbent position. It is useful chiefly for obsciwation 
and comparison of general characteristics such as size, position, sym- 
metry, bulk and type of nipple. No other part of the female body surface 
has wider variations in the .same individual at various ages or between 
different indiv’iduals of equal age. Any breast tumor large enough to be 
seen can be better palpatct!, but sharp ohser\'ation will sometimes reveal, 
even witliout aid of manipulation, very early slight skin retraction from 
a scirrhous growth beneath. 

Palpation should follow inspection and yields more significant in- 
formation. It.s essentials are methodical thoroughness, with complete 
exposure of the breast, arm and axilla, and extreme gentleness, especially 
in the pre.scnce of a palpable mass If a patient is sure she has something 
abnormal in her breast, .she is asked to indicate its location and the mass 
IS examined before any other part of the breast is palpatwl. By so doing, 
signs obviously suggestive of cancer will be dctecteil at once and extra 
caution used throughout the rest of the examination. Otherwise, each 
breast is first palpate<I as a whole and then each quadrant in succession. 
Variations in the relative proportions of glandular, fibroconneclive and 
fatty elements are almost as wide us those of size and shape already 
mentioned. We are opposed to squeezing the breast or nipple unless a 
watery or bloody discharge is complaincil of. If such is the complaint, 
gentle stroking towards the nipple, first from points near the areola and 
later from points at tlic periphery, will often detect the approximate 
location of the duct responsible for the discharge. We are opposed to 
diagnostic cannulization and retrognidc injection of the ducts. Following 
the breasts, each axilla and each supraclavicular region should be gently 
examined for enlarged or induraletl lymph notles. If these are not found 
easily, tlicy should on no account bo sought for by repeated forceful pres- 
sure for fear of squeezing tumor cell emboli from possibly involved nodes. 

^\'henever palpation reveals a mass, the phj'sical features of that mass 
-should he observed and immediately xwjnled in writing in a sequence 
that gives clear verbal de.scription, such as surface characteristics, 
consistency, shape, dimensions, mobility, relation to overlying skin, 
relation to underlying muscle and other facts. Immediate recording 
avoids the necessity of possible harmful subsequent examinations to 
check findings. The combination of the characteristics recordetl will 
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usually justifiy a shrewd conjeclure as to the benign or malignant nature 
of a mass, but will never indicate its exact nature with certainty For 
that, the evidence of a microscopic section is necessary. 

Evaluation of Clinical Findings and Their Bearing on Advice. — If 
one constantly keeps m mind the patient’s welfare m terms of the distant 
as well as the immediate future, evaluation of positive clinical findings 
will lead to one of three conclusions and resulting advice: 

Conclusion 1- The lesion feels so much more like thickened breast 
tissue than any form of neoplasm or cyst that at least a short period of 
Waiting and close obi.ers'ation is justified. 

Conclusion S The lesion has very obvious characteristics of cancer. 
Here the only contramdicalions to advising immediate radical surgery 
are hopelessly advanceil states of growth with fixation, severe concomi- 
tant disease, and occasionally age. 

Conclusion 3 The lesion lacks any sure characteristic of cancer but 
feels definitely more like neoplasm or cyst than like thickened breast 
tissue In uU such cases advice of immediate biopsy excision of the lesion 
With ii generous margin of contiguous normal tissue is the only course 
that adequately safeguards the patient’s future. We know from exper- 
ience that some innocent feeling masses are cancer, especially the small 
ones, and we know the folly of waiting for such clinical signs of cancer to 
appear before operating In this connection, we distrust needle biopsy 
because we lack confidence m negative interpretations therefrom and 
because local excision is a procedure with negligible hazard Advice of 
local excision presupposes facilities for quick gross and microscopic 
diagnosis by a qualified pathologist at the lime of operation Further- 
more, biopsy excision of a breast lesion is never done without the pa- 
tient’s consent to immediate radical su^eiy if cancer is found or to 
simple mastectomy if such seems dearly indicated for prophylactic 
purposes 

PREOPERATIVE MEASURES AND ANESTHESIA 
^Miether a primarj’ radical masleclomy or biopsy excision is advised, 
we insist upon having the patient m the hospital for at least twenty-four 
hours bdore operation Thi< allows time for & complete physical exami- 
nation mcluding chest x-rays and blood tj-ping in order that replacement 
blood may be reserved at the blood bank 
Oiir usual anesthetic routine for all breast operations is adequate 
barbiturate seilation the night before and at operation a mixture of small 
amounts of cyclopropane with ethylene, preceded by conservative doses 
of morphine ami atropine, adjusted to the patient’s weight. In addition 
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to the arm, axilla and chest, the abdomen and thighs are shaved and 
scrupulously cleaned to serve as possible donor sites for skingrafts, 

OPERATION 

General Concept. — The ojieration of radical mastectomy is in a sense 
an attempt to answer this question: “How can an entire breast contain- 
ing a cancer, together with the underlying pectoral muscles and the fatty- 
areolar, lymph node containing contents of the axilla be removed, all 
in one piece, vnlh minimal manipulation and compression of the tumar?" 
The best answer to that question is so to plan the incision and arrange 
the sequence of steps in the operation that traction on the breast need 
be exerted for only a few minutes and at the outset. Such a sequence of 
steps is as follows; 

1. Incision. 

2. Dissection of lateral skin fhip. 

3 Dissection of medial skin flap. 

4. Exposure and section of insertion, clavicular origin and sternal origin 
of pectorahs major in that order. 

5. Section of insertion of pectoralis minor and coracoid fascia. 

6. Dissection of upper axilla. 

7 Section of origins of pectoralis minor. 

8. Dissection of lower axilla and removal of specimen. 

9. Closure — with or without skin graft. 

Choice of Incision.— Tlie incision we use consists of two linear portions 
above and below the breast, joined by an elliptical portion, encircling 
the breast (Fig. 369, a). Tlie linear portions lie in the straight line tliat 
runs from just below the juncture of the middle and outer thirds of the 
clavicle, downward and a little toward the midline until it reaches the 
upper end of the anterior rectus sheatli at the costal margin. The points 
where these linear incisions divide and rejoin to surround the breast 
are determined partly by the quadrant of the breast in which the tumor 
is located and partly by the size and shape of the particular breast. The 
skin overlying the tumor, whether attached or not, should be excised 
widely, leaving a margin of fully 5 cm. (2 inches) in everj' direction from 
the growth. The maximum width of encirclement should continue to the 
level of the nipple and Uie ellipse should be cur\’ed into the linear por- 
tions above and below. At first these incisions should be carried only 
through the skin, and such superficial veins as are encountered should be 
cut between clamps and ligated at once. For ligatures, we prefer fine or 
medium black silk. 

If a biopsy excision of a tumor is done first to establish whether more 
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usually justifiy a shrowd conjccliirc as to the benigti or malignant nature 
of a mass, but will never mdicate its exact nature with certainty. For 
that, the evidence of a microscopic section is ncccssarj’ 

Evaluation of Clinical Findings and Their Bearing on Advice. — If 
one constantly Jcccps in mind the patient s welfare in terms of the distant 
.IS well as the immediate future, evaluation of positive chiiic.d findings 
will lead to one of three conclusions and resulting advice 
Conclusion 1: The lesion feels so much more like thickened breast 
tissue than any form of neophisro orej'st that at least a short period of 
nailing and close observation is justified 
Conclusion S The lesion has veij' obvious characteristics of cancer. 
Here the only contraindications to advising immediate radical surgery 
are hopelessly advancetl slates of growth with fixation, severe concomi- 
tant disease, and occasionally age 

Conclusion 3. The lesion lacks any sure diaracteristic of cancer but 
feels definitely more like neoplasm or cyst than like Uiickencd bre-ast 
tissue In all such cases advice of immediate biopsy excision of the lesion 
viifh H generous margin of contiguous normal (issue is the only course 
that mleriuatcly safeguards the patient’s future. We know from exper- 
ience that some innocent feeling m.'tsses are cancer, especially the small 
ones, and no know the folly of w-aiting for such clinical signs of cancer to 
appear before operating In this connection, wc distrust needle biopsy 
because we lack confidence in negative interpretations therefrom and 
because local excision is a procedure with negligible liazard. Advice of 
loc.”!! excision presupposes facilities for quick gross and microscopic 
tliagnosts by a qualified pathologist at the time of operation. Furtlier- 
more, biopsy exci»-ion of a breast lesion is never done without the pa- 
tient’s consent to imtocdmle radical surgciy if cancer is found or to 
simple raasteclomj if such seems clearly indic.itcd for prophylactic 
purpo^e•» 

PfiEOPERATIVE MEASURES AND ANESTHESIA 
Wielher .i primary radical mastectomy or hiopsy excision is advised, 
no insist uiKjii having the patient in the hospital for at least twenty-four 
hours before ojieration. This allows lime for a comjilete physical c.xami- 
nation including chest x-rays and blood typing in order that replacement 
blood may be rcscrveil at the blood bank. 

Oiir usual anesthetic routine for all breast operations is adequate 
barbiturate sedation the night before and at operation a mixture of small 
amounts of cyclopropane with ethylene, preceded by conservative doses 
of morphine and atropine, adjusted to the patient’s weight. In addition 
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masses are usually small. For the lower half of the breast, a cun’ing 
incision following the margin is useful. For the upper half of the breast, 
a crutch-shaped incision gives good exposure with little mutilation 
(Fig. 369, 6). It consists of a short incision radiating outward from the 
areola and a cur\'mg portion just outside and following the circum- 
ference of the areola. 

Dissection of Lateral Skin Flap. — Ne.xt begins the dissection of the 
lateral skin flap. It is during this stage that some traction on the breast is 
necessary to gain better exposure. This traction, exerted through a num- 
ber of ^’ulsellum clamps applied to the skin eilges, must always be made 
perpendicularly outi\ aril from tlie chest wall and never across the breast. 
The latter practice squeezes the breast tissue and tumor against the 
chest wall and risks loosening tumor-cell emboli. Traction on the lateral 
skin edge also helps dissection, but one should be careful never to transfer 
vulsellum clamps from the skin overlying the breast to the edge of either 
skin flap. ^Vhether dissection of the flap begins above or below is im- 
material, but throughout, no more than a verj- thin layer of subcutaneous 
fat Gess than 1 cm.) should be left adherent to the skin. 

This early stage of the operation should not be hurried at the e.xpense 
of careful hemostasis, otherwise much blood will be quickly and need- 
lessly lost. Control of bleeding from the larger blood vessels encountered 
in n radical mastectomy is a far easier part of the operation than the 
control of diffuse bleeding from many small vessels in the large sub- 
cutaneous area uncovered as dissection proceeds. One bus to be espe- 
cially cautious with patients who are hypertensive, obese, or whose small 
subcutaneous vessels are usually numerous and complex in pattern. 
Vessels clamped on the luider side of the skin flap should be promptly 
ligated. Whether the clamped vessels on the breast side of the incision 
are ligated depends on the number of hemostats available. 

The lateral skin flap is dissected back to a point opposite the outer 
border of the latissimus dorsi muscle. Following that edge upward will 
lead one to the pectoralis major at about the point where division of 
that muscle from its humeral allaclimcnt will later be carried out. 
Dissection continues across the anterior surface of the pectoralis until 
the cleft between it and the deltoid is identified by visualizing the ce- 
phalic vein. 

Dissection of the Medial Skin Flap.— The next step is dissection of 
the medial skin flap. From this point on, no further traction on the breast 
is necessary since gravity will cause it to fa'l away from the immediate 
field of operation. An equally thin layer of subcutaneous fat is left on 
the me<Hal flap as on the lateral. The dissection extends above close to 
the lower margin of the cl.iviclc an<l medially to the wlgc of the .sternum. 



ISS'i 


ARTHUR B. MvGR-^W 


extensh’c .surgery- is neces^rj', the masion us«l siiojiltJ be so pkm5 as 
not to interfere with that of a radiccif mastectomy It should nevertheless 
give sufficient exposure for easy dissection of the subcutaneous tissues 
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without the necessity of forcible retraction or extensive undercutting. 
If the fn.sss is fouiul to be malignant, this biopsy Incision should be closed 
and not made p.art of any larger ind«ion Fortunately, puzrling breast 
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they arc encountered (Fig. 369, e). Due to the direction in %shich these 
vessels emerge, thej' can be clamped most easily by the operator wlicn 
the left side is involved and by his assistant when the operation is on the 
right side. 

Before the j>ectoralis major can be entirely freed from the chest wall, 
an inconstant number of smaller intercostal perforating vessels must be 
secured which emerge to enter the muscle at scv’eral levels near the nipple 
line. One must also extend the dissection of that muscle around the broad 
cun*e of its inferior portion and in so doing excise a generous portion of 
the uppermost part of the anterior rectus sheath. As tlie pectoral muscle 
and breast fall away to the side during the above dissection, the large 
expanse of chest wall that is bared should be covered and kept covered 
with gauze pads thoroughly moistened in physiological salt solution at 
body temperature. 

The Pcctoralis Minor and Upper Axilla. — With its major barrier re- 
moved, the upper axilla is now covered only by the minor pectoral mus- 
cle and the fascia which surrounds it. This lesser barrier is now -severed in 
three quick, easy steps. The conicoid fascia is first incised along each 
border of the muscle, the left forefinger is inserted behind to draw the 
muscle away from the underlying vessels and brachial plexus and the 
muscle is cut 3 to 4 cm. from its insertion. Higher division adds nothing 
to exposure and makes more diflicult the otherwise easy control of a 
rather active bleeder usually encountered. Next, the coracoid fascia is 
sharply cut, not tom, along the line of the underlying vessels, first out- 
ward to the shoulder and then inward to the sternoclavicular junction. 

With the continued purpose of letting gravity help as a retractor 
wliercver possible, one now commences the block dissection of the axilla 
by cleaning out the little pyramidal space bounded above and medially 
by the sternal head of the clavicle, below by the first rib and behind by 
the axillary vein. Here he the two or three highest and most inuccessiblc 
of the axillary Ijmpli nodes. Although tins and other parts of the axil- 
larj’ dissection can be accomplished more quickly by sweeping with a 
gauze-covered finger tip, we believe the slower method of combining 
sharp scalpel dissection with gentle teasing of the gland-bearing areolar 
tissue away from the axillary vein, chest wall, large vessels and nerves is 
productive of more tliorough results. (Fig. 3G9, d.) 

As soon as these few highest nodes arc freed, the rest of the axillarj* 
dissection can proceed methodically without further delay or difficulty 
if the fatty-areolar tissue is worked free in one mass, first from above the 
axillary’ vein in the region of the .axillaiy’ artery and brachial plexus and 
then around in front of the vein, always working from the midline out- 
wanl to^^a^d the shoulder .\s sm-ill vessels are encountered, they arc 
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divi'de<! between mosquito clamps and promptly ligatetl. As the antcro' 
inferior aspect of the axiliaiy win is exposed, its major branches are 
easily and cleanly uncovered, dirided ami scojrcd. Uunning close beside 
the veins arc the corresponding brandies of the axillarj’ artery and the 
nerves to the two pectoral muscles. 

After the upper and anterior aspects of the axillary vein have been 
cleared, its under surface must be cleared to expose another important 
pocket of areolar Ilsshc containing 13'mpli nodes. This lies in the narrow- 
cleft liounded above by the vein, posteriori)- by the subscapiilaris muscle 
and medially by the chest wall (Fig 369, d) The dissection of this pocket 
commences at its upper, mc<lial angle and works liownwanl and outward. 
Here one encounters the ners'cs to the serratiis magnus and Intissimus 
dorsi muscles crossing the depths of the wound and ninnmg close to the 
mam vessels supplying those muscles The lateral cut.'ineous nerve is 
also encountered An attempt to spare these three ners'cs should be made 
jf doing so does not slow down the dissection unduly Any or all should 
be sacrifici-d nilhlessl^* if the)- are found to run through or cs'cn close to 
tissue obviously containing tumor Ilefore the two motor nen-es are 
traced toward their resjiective insertions, it will be neccss.iry to sever the 
origins of the minor pectoral muscle where the latter mterdigiUtc with 
the f.isciculi of the serratus magnus, and to dissect out the fatty tissue 
between the border of the hilissirans muscle and the chest wall If in 
the beginning the lateral skin flap was thoroughly dissected up (0 the 
border of the latissimus dorsi, the entire specimen of breast, muscles and 
gliind-beariiig areolar tissue finally comes awaj- in one piece 
Closure of the Uound. — Tiie breast and attached structures having 
been removed, preparations for closure are begun by methodically re- 
view-ing the entire wound area for small bleeding vessels that may haw 
escapetl notice To further llie accuracy of this search it is ilestrable, if 
possible, to luivo the iwticiit's blood pressure as close as possible to its 
lc‘\-el at the start of the operation 

Wound closure after any long, e.xacting operation is at best .t tedious 
procedure that must be iinilcrtaken at a time when fatigue begets im- 
patience and dulK juilgment In the case of a radical mastectomy, ter- 
mination of the operation cannot follow a set routine, but must be ap- 
proached as an exerci.se in plastic surgery. The basic problem is to 
reapply each skin flap to the chest wall and hohl it there b)- such means 
and os-er such an area that (!) the asiUarj* vein will be covered, (2) there 
wiU be no skin slough from tension, and (3) full arm motion and good 
function will be prcserreil If strict adherence to these considerations 
permits complete approximation of slmi edges without tendon, so much 
the better It is most often possible in thin individuals with sm.sll, flac- 
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cid breasts, and occasionally possible in larger, pendulous breasts. 
^Ye have not found complete closure possible in the erect, virginal Ij'pe 
of breast or in tumors of the upper, outer quadrant without compro- 
mising adequacy of skin removal. 

If skin edges will obviously not come completely together, the flaps 
are attached to the chest wall in the desired location by stitching their 
under surfaces here and there to the intercostal muscles, and as much of 
the upper and lower linear parts of the incision are closet! as will approxi- 
mate without tension. Either a prim.iry or a delaj’etl skin graft should 
secure healing of the uncovered area in two or three weeks, far .sooner 
than occurs when tightlj’ closed skin edges slough. \YeU-given anesthesia, 
blood replacement by transfusion tUiniig operation, and careful hemo- 
stasis should permit the atlditional half hour necessary for primary -skin 
grafting and we prefer that procetlurc. If anj' doubt exists as to the pa- 
tient’s condition, or if there arc associatoel factors such as marked hy- 
pertension, diabetes, age and other conditions it is better to resort to a 
delayed graft unless the urea to be covcrc<l is very .small. 

For primary grafts we use the dermatome for any area wider or longer 
than 7 to 8 centimeters For smaller areas, freehand split thickness grafts 
can be cut with Blair-Rpown knife or a small dermatome graft can be cut. 
For small delayed grafts there is little to choose between split thickness or 
pinch grafts, hut for delayed grafting of large granulating areas we have 
found pinch grafts more dependable and apply them from the sixth to 
the ninth day after operation. 

Wound Dressing. — Adequate dressings and secure bandaging play 
important roles in aiding the beginnings of wound healing. Elastic 
adhesive plaster serves best to keep even pressure on a large fluffy gauze 
and mechanics’ waste dressing and prevent it from shifting on the skin. 
To prevent movement between skin flaps and rhest wall, however, it is 
necessary to supplement this inner dressing with an 8 inch wide gauze 
roll which completely encircles the thorax and is left in place (or two to 
four days. Skin graft donor areas arc covered first with a single layer of 
rayon silk and then with several layers of sterile gauze, secured by elastic 
adhesive. Sprinkling a few grams of sulfanilamide crystals between the 
layers of these gauze dressings (not on the wounds themselves) will 
greatly prolong the time dressings can be left in place without becoming 
offensive. 


IMMEDIATE AFTER-CARE 

The postoperative coiir.'se after radical mastectomy is ordinarily 
uneventful and without need for umisual therapeutic measures. Wc make 
sure that these patients practice eleep breathing, active leg movements 
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and frequent cliange of posjtjon but in order to help keep the noun*! 
surfaces quiet, we do not ordinarily ambulate tbem for four or five days. 
We like to leave the breast dressingin place for fn’c days before changing, 
and the donor area dressings for fourteen to twenty-one days 

Preservation of arm motion is one matter needing special attention 
Our concept of this problem is that if free painless passive motion of the 
head of tlie humerus in the glenoid cavity is maintained, full, painless 
active motion will follow as a matter of course as soon as soreness leaves 
the wound. We therefore stress only those active motions of tlic humerus 
that arc short of arm-raising and instruct the patient how to use her 
sound arm to help the other in more extensive passive movements. 
Such passive inoveraents are begun the day after operation 

AFTER-CARE AND FOLLOW-UP 

Keeping track of patients who lias’c undergone a radical mastectomy 
IS botli a matter of scientific interest and professional conscience The 
best guide to immcdulc an<l later frequency of follow-up is the knowledge 
gamed at operation of n hetlicr or not axillary lymph nodes arc iin-olved 
^^’hcn tlie nodes contain motastjsos, one knows ilial even with u wholly 
satisfactory local oiicrativo result, CO to 70 per cent of those individuals 
will die of metastasos nuthin fii-e years, usually within two >'ears Know- 
ing the long-proven pallia live value of roentgen therapy .nid the recently 
established encouraging results of treatment with androgens, one is 
obligated to w.itoh this group of patients with unfavorable outlook 
closely enough to uislitutc palliative measures promptly, yet not so 
frequently as to kot-p them psychologically in a constant state of anxiety 
Clinic visits every two to tliroc roonllt-s durmg the first year and every’ 
four to SLX months for the second yvar seem desirable la the^up n hosc 
axillary nodes are not involved, the prognosis for surs’ival is almost 
exactly reversed For that reason, the frequency of follow-uj> visits may 
well be relaxcxl to three tunes during the first year and twice during the 
second. After two years have passed it is difficult to get patients back 
for obsen-alioii oflencr than once a year. Wlien patients arc followed this 
closely one is sure to encounter and have to supennse many difficult and 
distressing terminal and pretenninal situations. On the other hand, one 
has the satisfaction of knowing all the facts about outcome and of ol>- 
seiwing good results over many years. 
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John E. Webster, M.D * and E. S. Gurdjun, M.D., F.A.C.S.t 

INTRODUCTION 

Since the era of the antibiotics the management of inflammatory cere* 
bral conditions has required reconsideration. The treatment of menrn* 
gitis has been revised with spectacular success. Tlie existence of an in- 
tracerebral brain abscess now offers tlie jirosiiects of a cure through 
modem therapy. A subdural abscess, considered usually a fatal lesion, 
presents a far less hopeless outlook. 

It is with the latter lesion that the following report is mainly concerned. 
Since an intracerebral abscess developed concomitantly in two of the 
four cases under consideration, the management of intracerebral abscess 
will also be reviewed in the brief discussion of tlie group. The literature 
of subdural and brain abscess has been dealt with in detail elsewhere.'- **■ * 

The four cases which are sun-eyed in detail were encountered since 
January 1944 as consecutive patients, presenting in each instance a sub- 
dural abscess. A uniform method of management was employed at the 
outset; namely, drainage of the collection by trephine openings with the 
instillation of penicillin. The original focus was treated as necessarj’; 
i.c., by removal of osteomyelitic bone, rjjdical frontal sinus operation and 
other treatments The complications which evolvc<l were not uniform 
and thus may be of interest. The success of treatment emphasizes the 
modem role of the antibiotic and chemotherapeutic agents in this 
somewhat unusual but important condition. 

CASE REPORTS 

Case I. — L. P., a 17 year old white woman, presented a history of chronic 
frontal sinusitis witli exacerbation of an acute attack nine days before hospital 
admission She had been treated by penicillm and suifndiazme for eight days 
before admission. By clmical evidence, the sinus involvement was greater on the 
right than on the left Ilocnlgcn studies showed ‘’a pansinusitis with a diffuse 
clouding of the frontal, sphenoid and ri^t ethmoid sinuses. Adefinite thickening 
of the mucous membrane lining of the left ethmoid and Iwth maxillary sinuses is 
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demonstrated ’’ An edema of both orbital areas and the right marillary region 
wasnoted Kuchal ngiditj naspresent Amixedaphasiawitharighthemiparesis 
had de% eloped The spmal puncture pressure U’as 200 mm. (HjO), the fluid bemg 
clear and without cells There was blurring of the margins of the right optic disk. 
The blood count and temperature were normal on January 6, 1916 Kighlsided 
Jacksonian conv-ulsions occurred on the daj’ of admission to the hospital as well 
as subsequently A total of nine attacks of varying duration occurred before 
operation An intern’s note stated that the convulsion “starts with jerking of the 
head from side to side The right ride of the face contracted and the ejes jerked 
only occasionally; the convulsion progressed to the shoulders and clonic con- 
tractions occurred, after a minute, they advanced down the body, affectmg the 
right side first Contractions arc at first Honic and then become tonic After legs 
become mvolved, the convnilsion rapidly subsides ” 

Four dajs after admission, a trephine openmg was made in the left fronto- 
parietal area resultmg in c\ acuation of a large subdural abscess The openmg was 
enlarged and the site of the collection wras drained and irrigated by means of a 
catheter Seventy-five thousand units of penicUlm solution was instilled The 
wound was closed without drainage Improvement occurred immediately and 
continuously Eleven days after admission, bilateral frontal openings were made 
for mspcction of the subdural space. The right side was normal A small quantity 
of pus could be irrigated from the leftside Penicillin solution was again instilled 
The recovery continued, interrupted bj acute appendicitis, followed by an appen- 
dectomy Two transient convulsive attacks occurred, one invoK ing the right side 
of the face, the other the right hand Culture of pus resulted in no growth of 
organism Tlie patient was discharged twenty-nine days after admission. 

FoUotc-up — This patient, fortunately, has bad no significant neurokigic 
sequelae since hospitalization There liave been no convulsions The patient has 
hcen employ ed gainfully during the past two years. 

Case II — M E , a 30 year old white man, presented a history of sinusitis for 
siv years On April 16, 1946, he bad had generalize!! headache and was given 
symptomatic treatment Fever developed and the “sinuses were drained ’’ 
Swelling of the forehead, nose and eyelids with an abscess of the frontal area of 
the scalp resulted m the latter bcuig mcised The patient did not improve and was 
hospitalized Jacksonian convulsions occurred mvolvuig the entire left side of the 
body He was seen in neurosurgical consultation on May 5, 1946. He was 
stuporous, having continuous left-sided convulsions associated with a left hemi- 
plegia On the evening of May 5 an emeigency trephination was done. Upon 
incision of the dura through a right frontal openmg, there was a gush of yellowish, 
creamy pus under severe tension An opening was also made in the right temporal 
area Catheter drainage was used at each opening after instilling penicillin 
solution 

lloentgen studies of the skull showed the existence of a pronounced paranasal 
pansinusitis with considerable reduction in the air contents of these spaces; this 
w as most marked in the left maxillary antrum 

Tlie spinal fluid while cell count was 0 and ciiltures of spinal fluid were nega- 
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tive at admission for surgical treatment. The highest subsequent cerebrospinal 
fluid cell count was 19. The evacuated pus yielded a staphylococcus organism 
upon culture. After an immediate improvement, the patient then failed to 
progress. He experienced a right-sided Jacksonian convulsion; fever continued; a 
drowsiness persisted On May IG, eleven days after the first trephine, a left 
frontal opening was made with evacuation of a second subdural abscess, cultures 
again showing a staphylococcus organism The original openings on the right side 
were reinspected and no further accumulation svas found. A catheter was inserted 
in the left opening for instillation of penicillin. The right temporal opening was 
enlarged. 

The patient again improved, becoming alert, oriented and cooperative. He 
presented a partial mixed aphasia and a left hemiparesis His sulfadiazine level 
reached 7 G mg per 100 ce. Both local and systemic penicillin were used. Local 
instillations were made for four day.s poslopcratively Systemic penicillin was 
employed until discharge on June 14, fortj’ daj's after admission 

The electroencephalogram after the second eoflcetion had been drained wa.s 
characterized hy depression of acli\ ily in general It was concluded that the riglit 
frontal lobe was barely maintaining electrical activity No commlsivc episodes 
s\ere recorded 

The patient remained without major complaints until July 14, 1940, when he 
again became drowsy, with thiclaicss of speedi and headache. He had two gener- 
alized conmlsions. The patient was readmitted on July IG. Examination showed 
the persisting left hemiparesU svith confirmatory signs. Tlie fundi were normal. 
There was bulging of the right temporal opening. The spinal fluid protein was 112 
mg. per 100 cc ; there was a normal cell count. 

On July 19, a ventriculogram was attempted through occipital burr openings 
Upon incising the dura in the right occipital area there was an immediate release 
of pus imdcr pre.ssure A small catheter was inserted and penicillin solution used 
to irrigate the subdural cavity The patient seemed to arouse. Several days later, 
since improvement did not occur as expected, a ventriculogram was performed 
through the normal left occipital opening This showed a space-occupying lesion 
in the riglU frontal area On July 30 an encapsulated abscess was excised in toto 
by means of a craniotomy The mass nipturwl during excision. The dura and 
scalp were tightly closed after instillation of 100,000 units of penicillin. The 
foUosring day a generalized consiilsion occurred. Daib’ instillation of penicillm 
was employed with mjccUon both into the area of the abscess (through the closed 
scalp) and into the cerebrospinal fluid by lumbar puncture The highest spinal 
fluid cell count was 18 sshilc blood cells. Altliough dcsperatcl 3 * ill, requiring nasal 
tube feedings and constant nursing care, the patient slowly progressed. The 
temperature reached lOJ® F , seseral generalized consiilsions occurred Local 
instillation of penicillin into the abscess cavity was not discontinued until ten 
days after craniotomy Cultures uniformly showed a staphylococcus organism, 
the infecting agent in all the collections The patient was discharged thirty-two 
daj's after admission w ilh a residual hemiparesis and partial aphasia 

Fol!oic-up — During 1947 the patient convalesced at home lie was unable to 
work. Fiftj'-tw-o generalized conxnilsions occurre<l in spile of a carefullj- con- 
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trolled program o{ anticonvulsant dnig therapy. By 194& the patient n&i 
approadimg normal actnity. He nas dnvb^hU car. Return to his occupation 
as a tool and die norker became a reasonable possibilitj. 

Case III — J Me., a 27 j’ear old nliite man, developed a right frontal sinusltk 
follow mg an upper respiratory infection lie ilevelopcd Jacksonian convulsions 
and stupor associated with left hembaresis in a period of three daj's Radical 
frontal sinus oiieration was done, followed by trephmc and evacuation of large 
sulidural abscess lie was discharged as cured thirteen days later 

This patient was stated to have had a cold foUoweJ by a right frontal smus 
mfection with tenderness and re<lneas of Ibc overlying tissue Under conservaliv e 
treatment he developed fever, then twitching of the left face and upper cirtremity 
On January 10, 1917, Jacksonian conv-ulsions occurred involvmg the entuo left 
side of the body. By means of a coranal incision, a frontal sinus opeialion was 
performed by tlic otologist on January 12, the posterior sinus wall was removed, 
the dura was yellowish and pus evuded from the subdural space Upon openmg 
the dura. onl,v a minor Quantity of pus drained FoDoning the sd)us opfraliem 
convulsions occurred with greater frequency, paresis of the left arm, leg and face 
were noted, and the patient was semiconscious An emergi-ncy right frontal 
trephme was made on January 15, resulting ui the evacuation of three ounces of 
yeUowiah pus from the subdural space A catheter was inserted for penicillin 
instiilation. 

Laboratorj' examinations on January 11 showed the fpmal fluid cell count to 
be (I. The total protein was 57 5 mg , chlorides, 580 jng , sugar, 130 mg A 
culture was reported as showmg a Donhemoljdic vtreptocociTUs The hemogtohiii 
was 12 9 gm.jthe ted blood count was 4,2t0,000smd the while blood count was 
14,100. Continuing Jacksonian convulsions requited 12 gm of sodium amj-tal 
from 10*80 r.si. on January 15 to 0:30 A SI onJanuaryiG On the latter date, a 
right temporal trephine was made as well as on opening m tho left frontal area 
Xo pus was encountered. The surface of the brain was reddened The convulsions 
became less frequent and stopped on January 18 The patient became conscious 
and cooperativ c. Surv cy roentgen studies showeil considerable opacity mv olving 
the right maviilarv- antnim and ibc posterior ethmoids as if from infection in these 
spaces Irrigation of tlic antrum sliowed pus present laboratory studies showed 
a penicillin serum level of 0 units, a sulfadiazine level of 10 8 mg on January 10 
The patient rapidly recovered witliout rooiplicalion .\n encephalogram before 
discharge showed no cortical air markings over the right hemisphere The ven- 
trieukir sj'stcm was normal. There were no cells in the cerebro'pinal fluid 

roHoif-up — One year later, an osteoperiosteal cnuiioplast> w as done to close 
a pulsating defect in the right frontal ana. the site ot the sinus operation The 
patient had had a total of three eonvubions during the \ear lie was emploj-cd 
at bis former occupation 

Case IV. — F IV , a 32 >rar old man. was well until mt weeks before admission. 
Alout that period he “had hail a wire put m his noM*'' for treatment of smusitis 
Two days after treatment, he noted inlection m the frontal area of the scalp 
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which was characterized by erj’thema and edema. lie was hospitalized and 
treated with penicillin ^Vn abscess localized o%*cr the right frontal sinus This wa.s 
drained lie improsed but after discharge from the hospital the inflammation 
reappeared with a rc-colleclion of pus Again he was hospitalized and again an 
abscess was drained. One month after the onset of his illness, cellulitis and pain 
occurred at the vertev This proceeded to suppuration, and later surgical drainage 
resulted in esacuation of thick yellowish pus Several days later, he awoke in the 
morning at his home with a right hemiplegia and expressive aphasia and was 
hospitalized 

Upon admission to the neurosurgical service on July 33, 1047, the patient was 
found to be acutely ill with a fever of 103 2® F lie was apathetic and aphasic A 
right hemiplegia was present uivolving the face. Nuchal rigidity was absent 
There were normally outlined optic disks A lumbar puncture showed the cere- 
brospmal fluid pressure to he 3 j 0 ram of water; the cell count was 14. Roentgen 
survey studies of the skull sliowed an extensive osteomyelitis of the frontal area 
of the skull, extending well up to the vertex (Fig. 370) Withm the area of destruc- 
tion were irregular shadows having the appearance of sequestra. On the day 
followmg admission, operation was undertaken by means of a coronal excision 
X 4-incli block of osteomyelitic bone was encountered in the midfrontal area 
extending along the sagittal sinus The posterior walls of the frontal sinuses were 
involved and w ere removed. There w'as no purulent collection within the sinuses 
'ITic dura over the left frontal area appeared to be abnormal. It was incised, re- 
leasing 3 ounces of pus. The cortical surface was covered by a thin laj'er of exu- 
date and a membrane. Since the suUlural collection extended into the temporal 
area, a counter opening in the bone and dura was made in the temporal bone 
Catheter flushing of the subdural space with penicillin solution was done, the 
catheter bemg allowed to remain in position for daily instillation of penicillin 

Several hours after operation, the patient liod a short episode of a right facial 
convulsion. Jacksonian convulsions rtxurrcd the following day, each of longer 
duration. The right arm as well as the face became involved Daily mstillations 
of penicillin w'ere continued both trader the scalp and mto the subdural space by 
catheter and mto the subarachnoid space by lumbar puncture The highest cell 
count in the spinal fluid was 205 polymorphonuclear cells Cultures of tlie pus 
showed it to be sterile. Both peniciUin and sulfadiazine were used systemically. 
Gradual improvement occurred manifested by return of power in the extremities 
and slight speech ability. lie was discharged thirteen days after operation. 

Thirteen days later, on August 19, the patient was readmitted since he noteil 
a failing in the regained power of the right upper and lower extremities as well as 
in the speech. Severe right frontal and occipital headache had occurred A 
hcmiparcsis was present with confirmatory reflexes. A left third nerve paralysis 
was also noted. 

A trephine opening was made on the left side 1 J inches above the left ear, on 
August 21. There was no subdural collection A brain cannula inserted into the 
cerebral tissue encountered an abscess 3 cm. from the surface. One-half ounce of 
thick yellowish pus was removed and 25,000 units of penicillin inserted. Instil- 
lations of penicillin were employed intrathecally following primary tap of the 
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abscess. Four dajs later, a second tap of the abscess was maile, again injecting 
penicillin locally The patient remamrd lethargic, the hemiplegia was complete as 
was the aphasia A third tap was made on September 2 After this procedure, im- 
provement could be obsersed with return of power m the lower cTtrcniitv 
followed by mosement in the upper A fourth tap on SeptemlH-r 0 di<l not strike 
pus Direction of the cannula into the frontal lobe also fai'cil to strike a collection 



The patient liecame alert, doelopmg an ability to form simple words Two 
generalized convulsions occurred. Progress continued without interruption. The 
patient became ambulatorj-, only tlie aphasia remaining as the outstanding 
defect. On October 3 an encephalogram was performeil which showed no sen- 
tricular distortion He was dbeharged October 7, after forty-nme days in the 
hospital It is of note that culture of the pus esacuated on .\tigust 21 showed a 
nonhemolj'tic streptococcus while that of subsequent cultures we erilc The 
blood sulfadiazine leselreachedS 2mg The aliluidalways lonnaL 
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The patient’s temperature remained below 100“ F. except for one rise to 101“ F. 

Follow up — This patient still has some degree of motor aphasia (as of April 5, 
1948) and there have been three grand mat seizures since discharge from liospital 
Tlie skull defect is to be repaired in the next six months. Tlic patient lias been 
working for the past four months 

COMMENT 

A review of avail.able kiiowletlge considered witli the data of the cases 
herein reviewed permits certain limited clinical conclusions. 

First, the clinical signs present appear to vary with the types of sub- 
dural abscess which occur; n.amely, (1) the acute subdural abscess, or 
(2) the chronic subdural absce.ss 

The acute .subdural abscess is tlieconmione.st and the most treacherous. 
An essentially well individual may develop an acute frontal sinus infec- 
tion and five to ten days later may be stuporous or comatose with or 
without a lateralizing paralysis. Tins time interval is of importance. 
The occurrence of Jacksonian or generalized convulsions is a second im- 
portant sign which may indicate the presence of this expanding cortical 
lesion. Other evidence of increased intracranial pressure may be present. 
A pleocytosis of the cerebrospinal fluid may occur. Paresis or paralysis 
may develop These latter findings arc characteristic of any inflammatory 
lesion of the brain or meninges. 

The chronic subdural abscess appears to be a well-localized process 
occurring as a complication of mastoid sinus di.scase. If a patient escapes 
from a sinus thrombosis, meningitis, or Intracerebral abscess, this process 
may occur and may be attended by ulceration of the surface of the 
underlying brain. Chronicity is clmracterislic, as illustratc<l by the 
four cases cited by jMacEwen.* His c.'iscs were of three weeks, time un- 
known, four months, and four months respectively. In the first instance a 
discharging ear had been present for eighteen months. It is of interest 
that the ages of these patients w'ere 19 years, Oj years, 22 months and 2 
years, respectively. All but one recovered following operation. 

It is reasonable to believe that this type of subdural abscess is en- 
countered by the otologist in distinction to the acute abscess, which 
demands neurosurgical intcrvenlion. Early mastoid surgery has now 
made this lesion a rarity. 

Second, intracerebral abscess may accompany or subsequently follow 
ail acute subdural abscess Of the four cases presented, two patients 
developed brain abscesses, one during hospitalization and the other one 
month after discharge. In c.acli patient a dramatic response occurred 
after drainage of the subdural abscess. Relapses in both cases resulted in 
pncumocnceplialograms which in turn showed the complicating frontal 
lobe abscesses. These were .successfully treated, the right frontal lobe 
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abscess by enucleation and that on the Wl by tap and instillation of 
penicillin. Tj-pical localizing signs may Uius atten(i an interruption of a 
patient’s progress after an encoura^ng imtocdiale recovery. Tliis culls 
for investigation without delay. 

Third, convulsions may occurposU^ratirely as nell aspreoperatively 
and may be a permanent sequel to the disease. Of tiie four patients in 
this group, three have had convulsions since discharge from the hospital 
In Case III, the consnilaions s\hich occurred following operation were of 
the order of a status epilepticus Tins patient has had three grand ma\ 
attacks since discharge. Case 11 was handicapped earlier by frequent 
generalizeil convulsions, altbough the attacks have Icssenetl after two 
years Case lY has had two convulsions, while Case 1 has hacl none. 

TREATME.NT 

In. the past, treatment of subdural abscess has been by means of 
drainage of the purulent collection through trephine openings. Chance 
pbyed an important rolo in detcrmmmg a succc.«sful outcome, but 
drainage adequately established and maintained proved effective since 
some patients so treated live«l The mortality was liigh os has been pointed 
out by Kalm’ who stal«l that two out of twelve patients within lus 
experience had sur\ ived 

It is now' possible to evacuate not only a subdural collection but to 
sterilize the infected cavity as well as the primary focus of its origin. It 
is possible to produce, by antibiotic and chemotherapeutic measures, a 
host resistance which combats the exUlmg infection and arrests further 
invasion Addcil to this important therapeutic uccomplishmctit arc those 
contributions to surgical progress including refinements in surgical 
technic, the eroployinent of blood and plasma and an application of the 
knowledge concerning body chemistry and metabolism. 

A first step in Irealracnt must concern the original focus for the com- 
pheating subdural collection. By means of pertinent studies, this may lie 
identified That focus is then surgically treated as soon as suitable condi- 
tions can be established There w no gain by delay. 

An empyeroic frontal ethmoid or sphenoid sinus disease must be evacu- 
ated ,kn osteomyelitis of the skull is removed. Suppuration of tiie mas- 
toid sinus and temporal bone is attacked. This step may reveal a dural 
sinus or abnormality of color, texture or surface reaction suggesting and 
leading to an underlying collection of pus. 

A second step may be made either independently or in conjunction 
with the eradication of the focus. This may be done indeiicndently 
since the origin of the sulxlural abscess may not require surgical treal- 
nicnl as in Case 11 This proce<lurc is Irejihinalion, ON’acuation of the 
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abscess, irrigation of the cavity with penicillin solution and catheter 
drainage. Usually a frontal and temporal trephine opening only is neces- 
sarj’. Kahn has found that a lumbar puncture during operation was 
helpful in preventing loculation of pus. There is no need for wide bone 
removal. It may be necessarj’ to emjiloy a posterior opening in a massive 
collection. Fifty thousand units of penicillin in 5 cc. of saline is flushed in- 
tothe cavity by means of a soft rubber catheter. The catheter is left in 
place for daily instillation of penicillin solution for three days. It is then 
removed, 

iVlthough a diagnostic procedure, a final air study must be considered 
as part of the program of treatment since an associated brain abscess 
may be present, the subdural collection may l>e incompletely evacuaterl 
or the opposite hemisphere may be invoIve<l. When this study is normal, 
the patient may be discharged with assurance that he is in all probability 
cured. 

General measures include the use of systemic penicillin and sulfadiazine 
in adequate doses If an associateil meningitis is jirescnt, intrathecal 
penicillin is used twice daily in doses of 20,000 units barbitized in spinal 
fluid, lllood transfusions and nasal tube feedings of an adequate diet 
may be necessary. 

The suggestion has been made that an osteoplastic bone flap operation 
be used m treatment to drain more ailequatcly the subdural space.* 
There may be cases where this proccclure is indicated. However, it would 
seem reasonable to obtain drainage by the simple.st measure, reserving 
a more radical operation only for the patient wlio did not improve. 
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THE PRESENT STATUS OF THE TREATMENT OF BURNS 


Conrad R. Lam, M.D., F.A.C.S.* 

In spite of the title, this article should not be construed as reflecting 
the consensus of a considerable number of contemporary writers on 
the subject of bums. Rather, it is an informal account of the plan of 
procedure used in one institution, and in the interests of simplicity, 
much controversial and theoretical material will be omitted. At the 
outset I should state that I cannot agree with the authors of the fol- 
lowing statement: “The care of an acute bum can, from the point of 
view of the professional care needed, best be compared to that of dia- 
betic coma or advanced tetanus.”* It is true that the treatment of bums 
can be as complicated as we choose to make it but it may also be true 
that it can be relativelj’ s-mple if it is stripped to its known essentials. 
During ward rounds recently, a visitor asked “How do you treat bums?” 
The answer wns' “We don’t.” This impertinent reply was followed by 
the explanation that we do not actually treat the burned skin — wc cover 
it up and leave it alone It will either heal of its own accord or in three 
weeks the third degree bum will have been converted to a granulating 
wound, no different from that due to skin defects whicli result from other 
forms of trauma. Of course, this granulating wound is treated by con- 
ventional skin grafting methods Neither is tlicre any particular problem 
in the general treatment of 90 per cent of hospitalized patients with 
hums. The remaining 10 per cent who need .special consideration con- 
stitute the exceptions and not the rule It has been my intention in this 
introductorj’ paragraph to leave the impression, heretical as it may seem, 
that at the present time, it is relatively easy to give good treatment to 
the majority of individuals with hums. 

HISTORY OF A TYPICAL CASE 

The plan of treatment of a patient with severe bums can best be pre- 
sented by relating the historj’ of a typical case. The narration will be 
interrupted frequently to explain why a |Kirticular course of action was 
followcil 

Case I. — F K., 39 years of age, was admitted to the Henry Ford Hosp.tal on 
April 4, 1944 In the course of Jus work in a defense plant, his clothing became 
saturated w ilh gasoline and at this imfortimalc time a fellow w orkman came near 
him with a blowlorch He was severely burned in the resulting lire He was ex- 
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amused in the emeegeney room ont boor after the accident He presented burns 
of the face, neck, chesty both upper extremities and the right Jeg (Fig S7], A ami 
H) The foilowmg points were of particufar interest There was a deep burn of the 
face, incfuding the orificial areas of the ears, mouth, nose and eyes There o as a 
nhife, HoodJess area on the right upper arm nhich oasobviousl; of titird degree 
Both bands shotted blackened, eJevated shreds of epidermis TJie injury to the 
right hand wasolu lously much none than that of the left 



A C 

Fic 571 (Case I) ~~A and B, Cwndtlwo on admuaioo Xote the area ot ibird degree 
burn on the right upper armandiiteseTtre burned thenght band i\ Vppoarancctnodajs 
Jafer. shoring occtusiie dressings oohintfsaArl arms 

The patient « as immediate!} questioned as to the prcsenw of jwm .titliough 
be had bad one quarter ol a gram of motpbme at the first aid station, he stated 
that the hands were sfil! quite pamful and he was given another h>‘po<!orniic in- 
jection of morphine in the same dose For the clinical records, a rough iliagram 
of the burned areas was made and photograpfu wre taken, but no atlcmpl nas 
made at the time to estimate the am m square inches or percentage of body 
surface Xo treatment n as contemplated m which such an eslimation would ha\o 
any inBuence. It must be admitted that no estimation was made untii the writing 
of this paper. The reader is invilfd to midce hi* own estimate from the photo- 
graphs submilted, which show the extent of the injuries except for about S per 
cent in the region of the right knee Perhaps 20 per cent woiihi be a reasonable 
f«i{iiaate 
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Local Treatment First. — Within a matter of minutes, the local dress- 
ings ^vere being applied. I desire to stress that during this earl^’ phase, 
no consideration was given to so-called general treatment, meaning of 
course, the treatment of the legendary “burn shock.” For a number of 
years, it was customary to begin all articles and treatises on bums with 
the following quotation or its equivalent. “It is penny-wise and pound- 
foolish to consume invaluable lime in applying perfect local dressings 
while the patient is sinking into irrecoverable shock.” I believe that it is 
not foolish but wi.se to apply a good loc.^! dressing as soon ns the patient 
is brought to the hospital. In deference to the authors of the quotation, 
wc can state that the “perfect” dressing now recommended is easier to 
apply and the liazard of “irrecoverable shock” is not nearly so great as 
was once supposed. At any r:ile, it has been my experience that there is 
plenty of time to apply a dressing to relieve pain and minimize infection 
before it becomes necessary to attend to any details of blood volume 
replacement. It happened that the patient under discussion had an un- 
burned area on the loft arm where it was possible to make blood pressure 
determinations. Tiie initial blood pressure was 130/80, the pulse 84. 
Even if burns of all four extremities had made it impossible to get a 
blood pressure reading, no infusion of plasma or blood would has’c been 
given in the emergency room. 

No Debridement. — The bums of this patient were not d4brided or 
cleaned in any way. There are those who would have advised that the 
patient be ane-sthetized so that all loosened epidermis could be removed 
and the raw areas scrubbed with soap and water. However, it is my 
belief that the unopened blister with its plasma bathing the underlying 
bum IS probably the ideal dressing. Nothing is to be gained by removing 
the top of the opened blister. The application of antiseptics to tlie bum 
is to be decried The fire lias sterilized the skin far better than any 
chemical or mechanical method which might be proposed, and it is useless 
to try to remove organisms which have been deposited on the n-ound since 
the injmy. In extensive studies Melcney* found that e.vccssive washing 
did not reduce the incidence of infection in bums. Therefore, the in- 
volved areas of the upper extremities were covered with petrolatum 
gauze and bulky dressings were .applied (Fig. 371, C). 

Type of Dressing.' — ^An occlusive type of dressing rather than an open 
or eschar method of treatment was chosen because of a wcU-mgrained 
preference. Of the older forms of eschar treatment such as tannic acid, 
gentian violet and ferric chloride, nothing oUier than condemnation can 
be offered.* A recent paper entitled “A New Eschar Technique for Local 
Treatment of Bums”* contains the recommendation that bums be 
sprayed with an extract of beef aorta or covered with an ointment coii- 
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taining such an extract (Epithcne ointtsent) A review of the ilata pre- 
sented would indicate that the mrtJiod has no advantage oi'cr the use of 
the occlusive dressing. Furlhcmiore, in a ‘imall senes of experiments with 
guinea pigs, Ponka and Lara^ demonstrateil that Epithene was slightlj 
inhibitory to wound healing 

Xo p.irticuUr brief can lie made for the rise of {letrolstum gauze No 
iloubt equally good results could be cxpectal if fine me.-ih g.juze wet with 
saline solution or plain raj’on fabric were iisctJ next to the bumtxl skin 
The fact to be stressed is that no pnipneUTj* ointmwil was spread on 
the burn ijcfore it was coxcred In this coimection, il raiglit be recalled 
that a few years ago a study was made of the substances used in the 
treatment of oxxir 5000 industrial bums * Almost a himdrcxi different 
ointments, powders and sohitioiis had lieen applied None of these reme- 
dies had be<*n subjected to erilieal inxesiigation with regard to tlie cfTecl 
on wound healing A fexv have l>cen tested Mibseqiieutly ntni no material 
has been found which c.xcrls a delectable favoniblc infliiencp The most 
widely promoted commercul omtmints which haw fadwl in objectixe, 
controller} teshs are those containing vitamins A and 0,’ Jlio<{yiie,* • 
Ilytlrosulpho-soi* and chlorophyll.*® 

Application of Dressing.— Tlie dressing is applied according to the 
following pl.«i. The pcl.itircs or other onJ/>oXer» are politely but firmly' 
excusesi Operating room technic is foll«mc<l as fur as is practical This 
will include the m.ssking of all iwrsoiis m the operating room, mchnlmg 
the patient The hurneil garments or first aid dressings are rt^niovcd . 
unless the Utter arc know n to 1 k‘ of a sitisfaelorj nature If .in ointment 
and pressure dressing h.is been applicxl .it a pUnt hospital for example, 
this sliould not be nmovinl but is mendy reiuforeod as indicated. As 
ciplainetl aliovc, no cleansing or ilebrnlemenl is done The »eh-ctefl type 
of fine mesh, nonadherent f.»bnc is then placed on the Inirned surfaces 
This means tlwt Uic fingers must be imiiMduahztxl This lajer is fol- 
lowed by ordinary gauze ilre.ssings outside of nluch is pJarwl some type 
of bulk}’ padding material s«<Ji as machinist’s waste or rollon p.ids 
Elastic bandage then completes the pressure dnssing Oniinarj’ gauze 
bandage, if skillfully and firmly wrapped, can lie used m place of the 
elastic bandage which is rooie cxpcnsiic. Pressings on the extremities 
should ordinarily inclmie the tors or fingers to minimize sw elling It is 
impractical an<} in.sds'is.'iblc to try to pat pressure dressings on the face 
and neck In bumsof thetnmk,oneni.iyhaxetolK? «ith simply 

getting the mjureil surfaces wcrwl in some fiiNhion 

In the case of the fiaticnt under discussion, a few strips of petrolatum 
gauze were placeil on the checks anil fors-head for comfort, but no at- 
tempt was m.adc to ops>oso the swelling which appeantl m the soft tissues 
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of the face and neck (Fig. 371, C). Any possible disadvantage of this 
swelling was outweighed many times by the convenience of having the 
eyes available for irrigations, llic nostrils available for cleansing with 
cotton-tipped applicators and the mouth available for feeding the patient 
and for the application of cold cream to the lips. 

Subsequent Orders. — After the completion of the dressing described 
above, the patient was sent to a private room with the following orders: 

1. May be up as desired. 

2 Diet as desirc<l. Encourage to take fliiid.s. 

3 Special nurses (a liixurj* but de.sira1»lc because of the fact that both 
hands were in large occlusive dressings). 

4. One grain of codeine every three hours if nccessarj’ for pain. 

5. Record intake and output 

6 Re<l blood cell count and liematocrit twice doily for two days 

Course. — The next day or eighteen hours after the injury, the red blood 
cell count was 0,540,000, the hemoglobin 20 4 gm. and tlie hematocrit 69. 
These findings of hemoconcentrjilion indicated some loss of plasma into 
the edematous tissues and into the dressings. Although there was no 
indication that the patient s\as in danger of entering into the state of 
so-culle<l “bum shock,” the bloo<I pressure remaining steadily at about 
110/80, he was given 2 liters of plasma. The nc.xt day the red blood cell 
count s\as 5,480,000, the hemoglolilii 17 gm. and the hematocrit 56 
Thl.s remaining hemoconcentration received no specifle treatment and 
the next day (April 7) the red bloo<l cell count was 4,200,000, the hemo- 
globin 13 1 gm. and the hematocrit 44 (normal). 

Blood and Plasma Transfusions. — ^This patient was treated in 1944. 
If such a patient were admittctl in 1948, 1 would change only one item in 
the whole plan of treatment, local and general, and that is with respect 
to the plasma transfusion. The blood of eight donors was necessary to 
produce the 2 liters of plasma administered. It is not unlikely that the 
patient would have made satisfactory progress without any kind of 
transfusion, but today I would have ordcretl not more than a liter of 
blood, which represents that of two donors. This would effect a saving 
of 75 per cent in blood donor expense. 

Less than 10 per cent of hospitalized patients will have so much in- 
jured tissue that there is local loss of plasma and a serious diminution 
in the amount of circulating blood. In an extreme situation, the extremi- 
ties may be cold and no pulse can be felt at the wrist. The indication for 
treatment is clear; the blood volume should be augmented. There is a 
current feeling that whole blood is preferable to plasma, even though the 
hematocrit may be high. Furthermore, nuiny .severely bilmed patients 
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develop anemia in a week or Ito and the blotxl cells gi>'en early «ill 
pul to Rooti use 

The hematocrit may be taken a« a rou^di RUj'cJe to t)ie umoiiut of blood 
or plasma needed. Harkins’ rule states that 100 cc of plasoui should l»e 
given for each point the hematocrit is aitovc tlic normal of 45. Usuallj-, 
no replacement therapy is indicated unless the hematocrit v.j1ucs an* 
above CO. 

fliud and Nutritional Requirements. —Oliguria » the rule m acute 
bums and need cause no concern during the first day or two. Usually the 
patient drinks fluid readily, but if there is lomiting or any other reason 
Tthy an intake of at least 4000 cc is not obtained during the first day, the 
deficiency can be made up witli parenteral 5 per cent glucose The use of 
physiologic saline solution may lead to the adniiiuslralion of .in cvees-, 
of the chloride ion, which will prcdisjwse to cdeiiu and may }>e a burden 
to the kidneys 

Patient F. K. took 53fl0 cc. of fluid by mouth the first twenl>-foiir 
hours nnd escreted 2050 cc. of urine Hence, it was unnecessary for him 
to have any supplemental intras'enoiis tbcrnpy He wus allowwl to 

. . . . , » t » . . .1 .. j ijjp 

this 

n A 

review of the nurses’ notes for the second day shows that the p-iticnt 
Bsked for and consumed the following, pineapple imee, 200 cc , nr.inge 
juice, 200 ce., soup, 200 cc ,iee cream, 150 cc :milk.200cc .hot chocolate, 
200 cc ; mixed fruit juice, 200 cc ; maltcil milk. 200 cc . eggnog, 200 cc . 
broth, iso cc , milk, 200 cc , lea, 150 cc ; and water, 1200 cc Evidently 
lie prcferretl a liquid diet liecanse of his burned bps, but in many re- 
spects, the diet he selected would appear attractive tt> anyone Sulise- 
quent'events showeil that he did not s-uffer ill efli-clv frnm Iwmg spurwt 
the ordeal of the aliment.nfion of the vanoui amino arid pn-par.itions 
.^nd other synthetic mixtures which are mon- apt to priHiiiee nau'Pa th.m 
any significant licneficial effect Irading tow.»ril better healing «>f the 
thermal iniunes. 

On the eleventh day of the barn, the patient prci^nted a rather unattractive 
appearance (Fig. 3T2, A). Hw beard had grown and w rakrd w ith lined plasma 
A few are.v.s. especially arounif the right cje. were piinik-nl Ifoneicr. the sn elling 
had subsided nicely. Ihe dressings on the hands ond arms had been reinforced 
Otherwise, they were not disturbed until the eigiilccnlh day. when they were 
cartfuUy removed in the operating room under morphine seiiation (Fig S72, li) 
The slougliof the right upper arm wusshowine a tendmev' to sqarale ■sponlanc. 

, It was obvious tliat the bum of Uie dorsum of the riglil Jiand wav deep 
enough to involve tendons and jomts. There were adherent sloughs on the left 
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hand. It was elected to begin grafting on the left hand and right upper arm. These 
areas were dres-sed with Dakin’s solution for three days, with the result that the 
sloughs separated cleanly (Fig. 37S,yl). A culture of the wounds taken at the lime 
of the first change of dressing was reported as containing a streptococcus and B. 
lactis acrogenes. 

Skin Grafting Procedures.— The following skin grafting procedures 
wore carried out. On April 28, twenty-four days after aflmission, derma- 
tome grafts w ere applictl to the left hand and forearm, the right shoulder 
and upper arm On May 3 dcrraatoinc grafts were put on the right hand. 



A B 

Fio 37^ (Case I) — .-1, Eleventh day 8 , Situation at time of first dressing on eighteenth 
day The while areas on both hands represent sloughs which are adherent. 


On Maj’ 21 Reverdin grafts were placed on various areas of the body. 
On May 26 further dermatome grafts were applied to the right hand, 
and at tlio same time the distal phalanx of the thumb and the distal two 
joints of the little finger were amputated. The terminal blood supply of 
these two digits had been compromised by the original severe bum. Good 
palmar skin was available for the stumps of the digits. At this operation, 
the dermatome grafts were laid on the medullary bone of the phalanges of 
several fingers, because the bum bad been so deep that seque.stration was 
taking place. On June 9 Revcnlm grafts were placed on a few areas of the 
right hand. 
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From April 30 to ifay 29 he wa^ given 12,500 units of penicillin ultra' 
musculaily every three hours. Tlic was to inhibit infection which 
might have complicated the skin grafting lie was discharged from the 
hospital on June 20, two and a half months after the accident Subsequent 
follow-up revealed salisfaclorj' cosmetic and funclloiul resnUs, with the 
esceplion of the right hand {Fig STS, B) Allhoiigli the intcfph.d.ingcdl 
joints of this hand wereankyJosnl. the freely* movable shortened tliunib 
Kia<le the member surprisingly useful 
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Pio 373 (Cm 1)— 'After UuresU^i ot iIsVitutiitKia vf l^fi handaodnsht upper am, 
Tie doughs are mdy to fall oS 8 Final mull, sneral mandis «(l« dLWharge from 
hospital 

EARtY SLOUCH RE.HOVAt 

There is general agreement that the sooner areas of third degree bums 
arc removed and the defects covered with split thickness grafts, the bet- 
ter For the accomplishment of this result, Connor anti llan-ey'* have 
recominentled the generous application of a starch paste containing py- 
nme acid cnougli to give the roixlurc a pH of 1 0 They have present^ 
com'incingexperunefilal and clinical results. However, it lias been demon- 
strated that small third d^iw hums in the dog slough just as early with 
starch jxiste uuli the pyruvic acwl i>asle (T-am and Puppendahb*). 
TlieMme n-Milt w.i' obfainwf with phiin tracaiantli jeflv .in(( cotton wet 
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With distilled water. It was concluded that the favorable effect on slough- 
ing seemed to be due to the wetness of the dressing rather than its acidity. 
The dry gangrene was converted to a wet one. 

SURGICAL EXCISION AND IMMEDIATE GRAFTING OF FULL THICKNESS 
BURN WOUNDS 

There is renewed interest in tlie surgical excision of full thickness 
burns and immediate grafting, as exemplified by the recent report of 
Cope and his associates at the Massachusetts General Hospital.” They 
reported on the expeditious treatment of fifty-two burns in thirty-eight 
patients. They found that when circumscribed burns of full thickness 
were excised and closed by graftmg within a few hours of the injury, 
healing was gratifying. The longer the delay in closure, the greater was 
the infection, the less successful the take of grafts and the uglier and 
more disabling the scarring. A few days after I read this article on the 
excision of burned skin, a case was admitted which seemed to be a good 
one on which to carry out the procedure. 

Case II — J F , a svhite man 65 years of age, was admitted on February IS, 
1047 As a result of a spell of unconsciousness, he lay for an unknown time against 
a steam radiator and suffered a severe burn of a large area of his back He entered 
the Henry Ford Hospital the day after the injury Inspection revealed a well- 
circumscribed full thickness liurn extending from the left scapular region to the 
level of the crest of the ilium (Fig 374, A). The area was brownish-yellow m color 
and hard in consistency The decision was made to excise tlie large area and cover 
the exposed tissue with split thickness grafts However, some of the medical 
aspects of the patient were precarious and it was deemed inadvisable to give a 
general anesthetic until February 17, six <lays after the injury. The operation was 
accompanied by a considerable loss of blood and a liter was replaced while the 
patient was on the table, aiuch of tlie exposed tissues presented a poor base for 
the reception of a graft It was obvious that the bum involved the muscles and 
tendinous structures of the back and debridement down to perfectly healthy 
tissue was out of the question. Nevertheless, the entire area was covered with 
dermatome grafts with the hope that a good jicrcentage of them would take 
At the first dressing, five days after the grafting, it w as found that not a square 
centimeter of the grafts luid become attached. We were confronted with a huge 
open wound, in the middle of which could be seen some sloughmg tendons of the 
spinal muscles and the tips of several spinous processes (Fig. S75, A). The wound 
was debrided daily and treated w ith Dakin’s compresses, and four w eeks later, on 
March 14, a second dermatome graftmg was attempted The entire area was 
covered, but only about 10 per cent of the grafts took On April 9 a third der- 
matome grafting procedure resulted in a similar disappointment. In desperation. 
It was decided to apply Reverdm grafts and many grafts were placed on April 22 
April 27, May 11 and May 14. The best results were obtained when the grafts 
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Henry Ford Hospital There were seven deaths, a mortality rate of 4.6 
per cent. The fatal cases w31 be reviewed briefly, and examined critically 
to see if oversimplification of treatment was contributory to the poor 
results 

Case III. — G C , <52 years of age, was admitted oa January 14, 1G45, »itji 
flame bums of 50 per cent of the body surface Ibe white blood cell count on the 
day of admission wa.s 123,000. most of the celts being immature pobmorpho- 
nuclear forms It was presumed that he had mjetoid leukemia when he was 
burned Eight days later, the ienkocyte count bad risen to 232,850 The patient 
<lkd two weeks after admission The only obsiaua cause of death was leukemia 

CsSE IV — <j R , a 41 jear oM 5, after 

fjeiDP ’ * ■ ' ' s, 

hant i 

whit ' 
lie 
.\l n< 


Case VI— L a 42 .vest old man. was admittrs? on v-- • . 1Q45, 

after being burned in an eTT>».'» - ' • ' for the 

- - • trebody 

■ It WM 

j - c.» asiromioT) He was gisvn & token 

1 .. in plasma and «qiire<l eievea hours after admission, 

CssE Vn C R * a while woman 35 jews of age. was admitted May 9, ten 
days after she rewised s>e>ere bums of the lower extremities After one stage of 
skin grafting, she devetapcil tetanus and died swldenly with larjmgospasm in 
spite of asertin ami curare therapy She had received jwophylactic tetanus 
antitoxin 

Case MU— R B . a colored man St j-earsof age, wus admitteii .January 16, 
lOlT, with bums of the trunk and left leg He had syphilis and arterwl hyper- 
tension. the blood pressure being 20S, 102 Efesen days after admission, he 
dei eloped left hemiplegia and unermsmoosness and expired three days later 

Case IX — P K , a 60 5ear old man, was burned m a cliemicaf explosion The 
entire body n ith the exception of the feel «as severely burned As a gesture, he 
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was given 500 cc. of plasma and 1500 cc of blood. He expired five hours after 
admission 

The causes of death in the seven fatal cases may be summarized as 
follows Two patients died of medical diseases (leukemia and cerebral 
lieraorrhnge). One patient dierl of tetanus, a disease not peculiar to bums 
and notorious because of its unpredictable nature and frequent re- 
fractoriness to treatment. Four patients with burns ex'ceeding 75 per cent 
of the body surface died in a matter of hours. At no time was there the 
slightest hope that tliey would recover, because of the magnitude of 
their injuries. 

SUMMARY 

The present status of the treatment of burns may be said to be satis- 
factory, since a relatively simple plan of therapy is rewarded by gratify- 
ing resuUs. It is recommended that the burned skin be covered with 
occlusive dre.s.sing.s, omitting any special local medication. Blood volume 
replacement is needed in less than 10 per cent of hospitalized patients; 
it is rarely if ever nu emergency procedure and the present trend is 
toward the use of whole blood rather than plasma. The grafting of third 
degree burns should be begun by the end of three weeks, although in 
selected cases .slougli separation may he facilitated by wet dressings and, 
more rarely, a circum‘!cribe<l area of full thickness bum may be excised 
and grafted immediately 
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THE RUNAGEMENT OF THE PULMONARY “COIN” LESION 


E. J. O’Briex, MD., F.A.C.S.,* Wm. Tuttle, M.D.f and 
Joseph E. Ferkaney, M.D.J 

A LITTLE more than a decade ago Graham and Singer^ reported three 
patients whom they had seen with rounded masses in the lung paren- 
chymas which simxilated tiiroors. Pathologic examination of these masses 
still left the diagnosis uncertain. They were apparently infectious in 
origin lion ever, they had been rightly removed with the thought that 
they might well be malignant tumors 

Today, when chest x-ray studies of large groups are being conducted 
and numerous peculiar and confusing rounded lesions are being dis- 
covered, the wisdom of this early communication becomes the more 
significant. These authors were the first to point out the possibilities of 
such lesions being malignant With boldness, in a day when pulmonarj' 
resection was not the safe procedure it is now, they removed tlic tumor 
containing lobes with gratifying results Since that day many rounded 
pareuchjTTial masses witlun the lung have been treated conservatively 
by watching, only to find too late that the tumor mass, while it may not 
have increased appreciably in size, had metastasized widely and thus 
cost the patient his life. It is the function of this paper to bring forth 
once more the inherent dangers In conservative management of such 
lesions 

Rounded tumors wliich apiicar in the lung parenchyma may be of 
four types from the standpoint of etiology. They are, namely: (1) 
malignant or benign tumors, (2) tuberculomas, (3) chronic indolent 
absce-sses, or (4) metastatic tumors The latter will not be discussed 
here, because the previous historj' will usually disclose the nature of the 
tumor 


MATERIAL 

This study is based upon our experience with twenty-one patients 
observed in the last two and onc-half years. In no instance was the 
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patient whose tumor was mo])erable is now dead. Tlie patient whose 
lesion was a sarcoma is also dead. She died nine months after operation 
from rupture of a congenital aneurysm of the middle meningeal artery. 
A complete autopsy revealed no e\’idence of metastatic sarcoma or of 
local recurrence. The remainder of the patients arc well from one month 
to two and one-half years after operation. 

It becomes evident from the material and the results of the patho- 
logic studies that roimdetl tumor masses within the lung are not safe 
lesions to treat exiiectantly. It is with this idea that the sj-mptoms, 
clinical diagnosis and x-ray diagnosis will be discussed. 

SYMPTOMS 

The symptoms of such lesions are often minimal and in numerous 
instances the pulmonary lesion is discovered in the course of either a 
mass pulmonarj* roentgen survey, a casual fluoroscopic e.vamination 
of the chest in the course of a gastrointestinal x-ray study, or a routine 
chest .\-ray made as part of a general physical c.xamination. Symptoms 
when pre.sent may he cough, hemoptysis, fever of unexplained origin, 
and/or the raising of .small aimmnt.s of sputum. 

Six of the twenty-one patienl.s, or 98 9 per cent of the group, Imd no 
symptoms The pulmonary lesion was iHscovercd in the course of a 
routine x-ruy stinly of the chest. In two other patients, who had symp- 
toms, tlio discovery of the lesion was also accidental. The storv of 
symptomswascUcilcd later. One patient revealed the presence of hemop- 
tysis over a period of several months and the other admitted to a 
Iiothersonic cough 

In those two jiatients whose presenting symptom was pain it was 
later shown that the pain wa.s probably not related to the tumor mass at 
all In one the jiaiii was most proKiMy coronary in origin and in the 
other it ap})cared to he due to an intercostal neuritis. In neither instance 
was the jiain on the .side of the discovere<I tumor. Thus it becomes evi- 
dent that actually in ten of the twcnly-onc patients there was no sjTup- 
tom actually related to the tumor mass. 

Cougli appear-s to be the commonest symjitom. Tliere is nothing 
charactcnstic about it e.xcept that in no instance was it .severe 

Hemoptysis was present in four patients and in only one of these was 
a large amount of blood raisetl. It was usually characterized by the con- 
stant raising of small to minute amounts or streaking, 

11 is the scarcity of symptoms in these individuals that in many 
instances hills the pliysician who first sees them into a false sense of 
security. 
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P^e^^ously we have rocHtionwl that the tubcrcuiomas api)ear by x-ray 
to l>e more shar}>ly circnmscribwl This is not always true, however 
Reference is made to the reprotluciions frf the x-rays of two jviticnts only 
recently seen (Figs 380, 381, 38« and 383) It will be seen that the 
lesion in hotli these individuals was well roundctl ami discreet The 
tissue examination showed the one patient reprcscntcil by Figure 370 
to have a squamous cell eardnoma while that pictured in Figure 883 
was a tuberculoma 



Fib ST'I- fhi' film <»f ihe rt>e>l ijwlf oa M tl l^ii nfte^r Hie reiunv^l uf the 

fiRhl Hpiwr l..l>e The timer awt matilJe |.4<eH h t>r e\piii.lr.t l,> h!l the pleural xpice 

We have la-conii- incrraiiiigly kss eager to make a tiehmie diiignosls 
by x-ray m thei«e patients, for too often we have found that our preoper.i- 
tivc dtagnnsis was not Immeoiil by the tnlcnrsCojnC examination 

IMA«NOSIS 

When ce>nfrt>i>{e»l willi »nch a puhiMHiarj k''n»u a pbyMcian dtuuhl 
make u^e of certain shagnostic a«ls X-rays in both the |>ostcnor-an- 
lerior and lateral projections shmild be made to localize as well as pos- 
<i!>lc the tumor mass Either inercxposof or fast Biicky films sbatild 
l>e ni.ide to e-tablish the prc-^ce of eakifieti area'. wiJhm the tumor 
tnaes. 
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extensive previous tuberculosis in which the scar resembles a “com” 
lesion. These patients should be considered separately We believe 
emphatically that any new “com” leaon with relatively clear paren- 
chyma surrounding it should be removed This applies also to single 
circumscribed lesions which are probably metasUtic sarcomas from 
previously known extrapulmonary lesions of the same ch.iracter 

CONCLUSIONS 

Tweiity-onc rounded pulmonary' |>.ircnclij m.d lesions winch h!l^•c been 
treated by pulmonary resection have been presenteil Tlicir ihagnosis 
has been discussed. Eight of these masses were bronchogenic carcinomas 
one was a sarcoma, and one was a chondronLi Tlie remainder were 
tuberculomas, pulmonary abscesses, or cysts. The high instance of 
muhgnancj’ and the inadequacy of diagnostic means to differentiate 
these lesions, brings the authors to the conclusion that in the interest of 
the patient’s well-being and of goo<l meihcme «iich lesions should Ik 
treate<l by pulmonary resection 
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PRIMARY TENDON REPAIR 


Joseph L. Poscii, M.D. 


Despite tlie fact that at the Detroit Receiving Hospital large num- 
bers of patients with injuries to the hands are seen yearly, prior to 
1938 there was no organize*! effort toward their study or care. 
Althougli this state of affairs was not uncommon in the average general 
hospital, it would not seem to contribute in a progressive way to the 
best care of these patients. Treatment of hand injuries was usually con- 
sidere<l a chore and delegated to the most inexperienced house officers. 
The results of such an arrangement were genendly poor, as might have 
been expcctc<l In order to correct this <lefieiency in the care of injuries 
to the hand, a Hand Clinic was organized and the most experienced of 
the house officers were assigned the responsibility under the general 
supen.*ision of a member of the .staff. During the organization of the 
Clinic not only s\as helpful advice given by Drs. Sumner L. Koch and 
Michael L. Mason, but they also assisle<l by giving a period of instruction 
to these senior house officers. During the first four years following its 
organization, the Clinic was under the iHrection of Drs. Richard E. 
Speirs and Harry Miller, the results of their studies have been pub- 
lished.’ ’ During the perio<l from 194^ to 1D46 the activities of the 
Hand Clinic were abaiuloned since practically the entire staff entered 
the military service and the hospital was markedly uiiderstaffeil. In 
1940, the Clinic was reorganize*! It has licen the genera! policy in the 
Clinic that the cases arc supervise*! by competent an*l interested in- 
<hviduals. The entire house staff jiarlicipates in its activities, not only 
by assisting in follow-up care but also in relation to operative procedures. 
In this way these injuries are considerc*! by the entire staff and the 
principles underlying their care arc well considered. 

It is well for us to emphasize the important contributions which Dr. 
Koch and his associates have made not only in relation to the problem in 
general, but also in the matter of initiating most of the concepts carric<l 
on by our Clinic. Since they have contriliuteil so generously to the 
development of our progr.iin, il goes nitliont saying that, for the most 
])art, we follow the principles a.s outline*! by Koch and his associ- 
ates * I 5 8 

This report is concerned with a conssUleration of the cases of injuries 

From the I>ep.irtnieiit ofPnrperj.theDelroitllecriviinjTIospilalanilWflj-neUniversily 
Oillepc of Meiliemp. Detroit, Miohi^tn 
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former method of suture, UMtin fine rotlnn .md the method descrilied 
by Mason and Alleti 

Since the majority of our csises have l»eeii relatively clean, there has not 
been a temiency for v\ ide debridement Great care is evcrcisei] to preserve 
all tiic tissue in the Jiand that K possible In cases where wnie <iebride- 
raeiit seems imperative if the tendon is to lie sutured, we jirefer to close 
the wound without suturing* of the tendon rather th.in run the risk of 
excessive loss of tissue or infection in the tendon rep.iir 

In repanl to anesthesi.i, three tj^pcs were emplojed— loc.il inhltr.it ion, 
hrachi.il block and pcneral anesthesia The latter is the preferred one 
However, in the majority of the cases brachial or local block .inestliesia 
was used brc.iuse not infrequently’ the iMtieiit was admitted in .m 
alcoholic condition, or there were other ruiisulerations whicli iiuhc.ited 
to the anesthetist that general anesthesia was not the .im-sthesia of 
choice There were no anesthetic compIic.itions seen except in two cases 
whore block anestliesia w.is used In one c.i'c it was thought that tin* 
pleiir.t might have been cntereil smee the |Mlient had sev ere chest piim, 

•r\ni.K i 

Ui 
M 
4 
III 

but this was found not to be so One other patient had a mild novocain 
riMOtioii as cvidcncwl bj a fainting spell, but recovered promptly TJic 
aiicstbcsia winch was used in these Cases is listed in Table 2 

A lournicjiiet in the form of a blowl pressure cuff, infl.itcd to 2 j 0 mm 
of mercury, is u>eil to insure a bloodless field If the operation is pro- 
longed the jiressurc is rclievcil from tlic bluoil pressure cuff at least 
every one and one-half hours in onlcr to reesmlilish circuKition for a few 
minutes 

Following the operation, the luiiid is splinted m the position best 
Miitinl to rel.ix the «cvcr«l tendon, and a pressure dressing is apphetl 
In general, the iii.ijority of these |wlients, unless there were other com- 
plicating lesions, were sent home to retiini to the Hand Chnic for sub- 
sequent care Unless there was an impelling re.ison to do otherw isc, the 
dressing w.is not changcil for ten to fourteen d.ivs It so happens that 
in this series there were but eleven instances in winch the dressing re- 
quired attention liefore the usual ten to fourteen days 

By and large we do not prescnlie special phy siotherajK-ulic measures 
other than those which the patient himself can carry out In insUiiccs 


] ocal ane*the»ia (m.imN for evlm»<>r lemlons) 
nmchml block (roJinly f<»f ftrsor irniloHs) 
bracliul block *uppl«*(tirnlf<l U> ^nmUi>r-ll>fsii 
(leneral anrsthcsii 
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where physiotherapy has been required, ne have fell that this has been 
an indication of failure either on the p«irt of the patient to carrj* out 
instructions, or on the part of the surgeon to instruct him properly in 
exercises of movement 

Flexor Tendons. — It Rill be noted in Table 1 that the majority of our 
cases of severance of tendons have been found in the flexors of the fingers. 
No other injury requires more careful adherence to good surgical prin- 
ciples than does the repair of a severed flexor tendon. Many authorities 
slate that after one to two hours a primary repair should not be done.*-*® 
Others arc .so pessimistic that they suggest that if only the flexor 
digitorum profuiulus tendon is scr\'c<l it is to be left alone. Cootes** 
states that “If both tendons are involveil, the hojieless prognosis should 
be told to the patient and amputation cimsidered in relation to eco- 
nomical and occupational coii<litions.’*Kanavel*has made the statement 
that he wouhl rather have the aiver.ige surgeon ojicrate upon him for 
acute apjicudicitis than for repair of a divi<lc<l flexor tendon. Bailey** 
further states “Where a flexor tendon within its digital sheath has been 
cut the conclusion re.iclied by one of us, who has had twenty-five years 
of experience in a city m which the local trailes predispose to such 
injuries, coincides c.xactly with that of Tcece who writes ‘In our e.\- 
pencncc of sever.il hundreds of cases of tciulon injuries, I luivc never 
iccn a case of successful primary or xec<Mi<lary .suture when the point of 
division lias actually been within the fle.xor sheath.’ " 

The results of primary suture of flexor tendons in general have been 
poor. This is no doubt due to the fact that hand .surgery ia perhaps one of 
the most neglected of all fields. Not only is the importance of injuries iu 
the liaiul not properly apprecialetl generally, but interest in this field is 
not whlesjiread. It is po.ssiblc that the lack of general intere.st in injuries 
of the hand stems from the f.ict that the public is not likely to consider 
the problem important until a had result ensues because the wound is 
usually not an im])re.s.sive one and seldom causes death. Furthermore, 
the surgery of the hand require.s arduous and careful w ork, ami not only 
is an understanding of the principles of surgery required, but a knowledge 
of anatomy ises,'«enlial. 

During the year 1947 there were thirty-two cases of primary tendon 
sutures within the flexor tendon .shcntlis at the Detroit Receiving 
Hospital. Wc have careful follow-up studies on twenty-six of the thirty- 
two cases, and in these twenty-six cases, twenty obtained good to e.xcel- 
lent results. One of these was complicated by compound fractures of the 
phalanx. In some cases a gootl functioiial result was obtainetl but the 
patient could not flex the distal phalanx when tlie fingers were in the 
palm 'riu-NC were considercil goinl rcMilts. There was ininitnal infection 
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in two of these thirty-two cases, but this did not affect the function Of 
the remaining, a poor result was obtained in sk patients despite the fact 
that these did not become infected 

With lacerations in the tendon sheath it has been our policy to suture 
only one of the tendons, the profundus, and to remove the sublimus 
This is not cut too long so that it attaches to the profundus, or too short 
so that it allows hjiiercTtension of the proximal intcrphalaogea! joint. 
The sheath is left open o^cr the suture. Actually it should be possible to 
obtain and maintain anatomical approximation of both of these tendons 
within the tendon sheath, but on the basis of experience and teaching of 
others, we have hesitated to do this Poyner*’ recommends the suturing 
of both tendons w illun the tendon sheath and we see no reason why good 
results should not he obbiinei! if the operation is carefully done 

Incisions for obtaining belter exposure are made in the sides of the 
finger in the anterolateral aspect, avoiding tie digital nerve and x’csscis 
The midlinc incision is avoided In one case tlie incision was made too far 
toward the midline and a moderately severe contracture did occur 
Although the patient docs have good flexion, extension is difficult. 

No 60 cotton was used as suture material in oil of the cases The type 
of suture advocated by Mason and Allen'* was the one roost commonly 
used A small bundle of tendon fibers IS caught about 2 cm from the end 
of the tendon and a knot is tied. The cod is tagged with a mosquito 
hemostat Then the suture is run directly through the tendon to the 
other side; another bundle of fibers is caught on the other side. The 
loop is left long and cut. A knot is then lied and the suture fastened 
and the other side is then brought out ox-cr this The suture attached to 
the knot IS then run back through the tendon and out over the previously 
tied knot on the other side. The prcx’iously clamped suture is then cut 
The same procedure is followeil on the other tendon. The ends arc tied 
and the tendon ends npproxiioaleil. Intcmipteil cotton sutures are used 
to appro.ximate accurately the tendon ends These are placed in the 
peritendinous tissue. By this IjTpe of suture .i longitudinal pull is con- 
verted into a transverse one. TJie substance of the tendon is not injured 
more than is absolutely necessarj* and there arc no kmots between the 
tendon ends. This suture actually takes up the tension and permits 
approximation of the sex-ered ends of the tendon by interrupted suture. 

We have repaired several eases by the use of pull-out wires as ad- 
vocated by Bunnell;* despite the fact that in these cases satisfactory 
results were obtained, the difficulty in remox-ing the wires and the 
troubles associated xrith their use indicated abandonment of this pro- 
cedure. In a series of cases treated several years ago in our clinic, buried 
wire suture was used and this was found to be exceedingly troublesome 



PRIMARY TESDON REPAIR 1329 

^Yl^ile the pull-out wire as advocated by Bunnell gives results much 
better than the ordinary buried wire suture, in our estimation it has 
many of the drawbacks and does not appear to be as clean-cut a sur- 
gical procedure as the use of cotton. Accordingly our experience with the 
puU-out wire has led us to abandon its use. 

Flexors of ihe Fingers. 

Case I — T. B , an 8 year old while Itoy, was admitted on July 11, 1947, with 
a history of suffering from a cut on his right little finger when he fell on a piece 
of glass. Examination revealed a transverse laceration of the proximal inter- 
phalangeal crease of the right little finger. Tlie flexor digitorum stiblimis was 
intact but the flexor digitorum profundus was severed. There was no sensory 
loss. The patient nas given 1500 units of tetanus antitoxin, morphine gr 1/8 
and atropine sulfate gr 1/200- He was taken to the operating room, and under 
general anesthesia the hand and forearm were thoroughly scrubbed for ten mm- 
utes A blood pressure cuff was applied and used as a tourniquet. A medial dis- 
tal and proximal lateral incision was made to enlarge the previous laceration and 
the severed ends of the tendon were identified. Tliese were approximated with 
No. CO cotton The blood pressure cuff was removed Hemostasis was secured by 
clamping and ligating the bleeding vessels with cotton. The wound was closed 
with interrupted sutures of fine cotton. Dry sterile dressings were applied and a 
posterior plaster mold with the finger and Tv*rbt in moderate flexion w'os applied. 
The patient was admitted to the hospital for two days and then discharged 
Sutures were removed two weeks after injury. One month after injury it was 
noted that the patient had a small amount of pus at the distal crease. Hot soaks 
were advised and this cleared up uneventfully. About six weeks after injury the 
patient Iiad good motion of the deep tendon. The patient now has excellent 
function of his right little finger (Fig. 381). 

Case II — I D., a 33 jear old colored woman, nas admitted to the hospital 
on May 20, 1947, with a history of suffering from multiple lacerations of her right 
liand. She had been drinking a good deal Examination revealed transverse 
lacerations of the flexor surface of each of Uic fingers of the right hand; the httle 
finger had been lacerated at the proximal inlcrphalangcal crease, the ring finger 
over the middle phalanx, and the middle and mdex fingers at the distal inter- 
phalangeal crease. Examination repealed the deep flexor tendons to the index, 
middle and little fingers had been severed, and in addition the digital nerves to 
the little and index fingers had been severed Because of the patient’s alcoholic 
condition it was decided to obtain anesthesia by means of a brachial block. This 
was done, emplojung 2 per cent mctycaine. Near the end of the procedure this 
block had to be supplemented wilh nitrous oxide. The entire right and 
forearm were thoroughly prepared with soap and water. A blood pressure cuff 
was applied to the upper arm. He arm was cle\ated by the finger tips for fifty 
to sixty seconds and the blood pressure cuff was inflated to 250 to SOO mm. of 
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merciirj. Sterile dressmg« were applietl Examination of the little finger reicaled 
that the flexor digitorua profimihis xias sex'ered just opposite the suhlimus 
tendon The original incision then extended along the ulnar aspect of the little 
finger so that adequate exposure could be obtained The proximal portion of the 
tendon xvas then readily found. By means of the Mason method of sulurmg, the 
tendon ends were approximated, iismg No 60 cotton The digital nerxes were 
approximated, usmg 5-0 silk The severed tendon of the middle finger was re- 
paired by the same method, tlie tendon ami nenes of the mdex finger were re- 
united in the same way The skin edges were approximated with \o CO inter- 
rupted cotton sutures At the end of one and one-half hours the blood pressure 
cuff was released and pressure with moist sponges was applied to the operative 



Fig SSvt (Ca.w I) —laceration of flexor digitonim profundus lemluti of nchl litlle finger 
Pmnsrj suture with exeellent rexnll 


site for fixe mlniitss At the cm! of this time. Iileeiling xcssels were clamjied and 
ligated; the arm was then elexsted, the blood pressure cuO inflated again, and 
the tourniquet kept on until the end of the procedure. Dry sterile dressings were 
applied and the hand was then dressed m moderate flexion A posterior plaster 
mold was applied, extending from the middle third of the forearm to the distal 
phalanges The entire procedure la.sted three hours 

Tlie patient w as diNcharged from the hospital the ne.xt dax and follow ed in the 
Hand Clmic There w as no sign of infection so the cast w as kept on for ten daj s 
At theendof that time It was remox-ed and the sutures were taken out The hand 
was then replaced in the posterior mold and kept m flexion The patient was 
encouraged to mox-e the distal phalanges as far as possible ex en with the hand in 
flexion. At the end of three weeks the patient was allow eil to l»athe the hand in 
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warm, soapy water three times a day and start passive motion. At the end of four 
weeks this was increased to active motion. At the present time the patient has 
good function of all of the involved fingers and sensation has returned in the 
involved areas (Fig 385). 

Case III. — P X., a 49 year old while woman, w as admitted to the hospital on 
May 18, 1947, with a history of lacerating her right hand on a coffee can. Exami- 
nation revealed lacerations across the flexor surface of the middle phalanx of the 
fifth and middle fingers. The profundus tendon had been severed in each. A dry 
sterile dressing was applied The patient was given 1500 units of tetanus antitoxin 



Fio 383 (Case II) — Lacerations of little, middle aod index fingers witlj severance of 
flexor <hgitoruni profundus tendon. Trimary suture with a good result. 

and remoxed to the operating room Under general anesthesia a primary lenor- 
rhapy x\as done. This operative proccilure began about four hours after injury 
was sustained The right hainl and wrist wore thoroughly prepared with soap and 
water for ten minutes A blood pressure cuff was applied for hemostasis. The 
lacerations were irrigated and explorer! Ainidlatera! incision was made along the 
involved fingers to visualize liellcr the structure In the middle finger, the 
profundus tendon was severed but had not retracted and the sublimis was only 
partially cut. Both were re-approximated In the fifth finger the profundus tendon 
had retracted and a transverse incision in the palm was made to find the proximal 
end. Tlie sublimis temloii was then reniovcrl and the profundus tendon ro-ap- 
proximated No 60 cotton « as nse*! tliroiigboiit. It w as nl-o found that the distal 
nerve to the riubal si'le of the mxldle finger had lieeii >evered, but after search it 
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was found impossible to suture the ner%e properly and the attempt was discon- 
tinued Following closure of the trounds. sterile dressing was applied and the 



The patient was adsised to continue with the soaks and to liegin actisc and 


completely into the palm The patient can use the hand for washing and all 
household duties Howes er, she does state that cold w rather liolhcrs her fingers 
(Fig 3SC). 

Flexor Pollias Longus — In 1947 Uierc were thirteen cases of injury’ to 
the flexor pollicis longus. This includes only those in which the tendon 
itself was injured There were other easen of se\-erc lacerations of the 
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MTists ^ here the flexor j)ollicis loiigus was involveti w ith other .structures. 
There were no instances of infection in tliis group. Follow-up was not 
complete in one; as for the others, eight have obtained excellent motion, 
and four have good to fair motion One patient has almost complete 
range of motion but the tendon bow-strings. However, the patient refuses 
further surgery since he feels the function is good enough. In practically 
all instances it Mas nccessarj* to make another incision over the proximal 
portion of tlic fle-xor polHcis tongus in the MTist to identify it. This was 
then brought over through the tendon tunnel. In none of lliese cases 
to date has it been felt nccessarj* to do a secondarj* tenorrhapliy since 
primary union M*as obtained. 

Case IV. — A. T , a 23 year old colored woman, was admitted to the hospital 
on September 10, 1947, suffering from multiple slab wounds of the face, abdomen 
and right hand. She was in severe shock. She was given transfusions of whole 
blood in the Admitting IVard She recovered from the shock and was taken to the 
operating room uhere multiple lacerations were sutured. E-xploratory laparotomy 
revealed perforation of the stomach along the greater curvature. This was 
sutured Tiic wound in the thumb was examined and the laceration u’os at the 
metacarpophalangeal joint, 'i'iiis extended completely around the base of the 
thumb. The distal end of the flexor pollicis longus was readily found but it was 
necessary to make an incision in the wrist in order to locate the proximal portion 
of the tendon. It was found, sutures acre placed in it ond it was delivered through 
the sheath and united with the dbtal fragment. A Nfason tjpe of suture, employ- 
ing cotton, uas used The skin edges were united with mterrupted cotton. The 
thumb and unSt uerc drcs<e«l m acute flexion, Ilecause of her other injuries, the 
patient was kept in the bos[iital for thirteen days. During this time she received 
5,883,000 units of penicillin. She was discharged and folloned in the Hand Clinic. 
At the end of fourteen days the splint was reroo\cd and the sutures taken out. 
The patient uas kept in a posterior plaster mold for three weeks; it u-as then 
remosed and active and pas<ii\c motion were then encouraged. The motion was 
slow in returning to the distal phalanx. However, continued exercises and warm 
hand baths at home resulted m excellent range of motion within three months 
(Fig 387). 

Laceration of Tendons in the Palm — There xvere nine cases of Lacerated 
tendons in the palm Xo infection occurred in any of these. In three cases 
excellent results %verc obtained, and there were four poor results. Follow- 
up was incomplete in luo cases. One patient has 15 per cent motion of 
the metacarpophalangeal joint and another lias 15 per cent motion at 
the inlerjihalangeul joint. One patient had .secondary tenorrhaphy clsc- 
u herc anil one of the others should have .secondarj’ tenorrhaphj'. 

C.\sE V — S , a 44 jear old esdored woman, was admitted to the hospital ou 
.\pril C, 1917, suffering a larcratioii of the fwlm over the middle flexion crease, 
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caused by broken gld«s. Lxauiinatum levealwl iiiabibty to flex tlie ngbt middle 
finger Sensation s\ as intact A dry sterile dressings as applied The patient was 
given 1500 units ot tetanus atiUtoxin and taken to tlie operating room Tl\e right 
hand and forearm were thoroughlv prepared with soap and water for ten minutes 
Anesthesia was obtained by means of I perwnt iiovocam mfiitrated locally The 
laceration was eicplorcd and the skin incision extended proxinmll.i and <}istal).i 
The se\ ered proximal and distal ends of tl»e resected flexor digit oriim siibbmus 
and flexor digitoruni profiuidus tendons were identified and were imlividiiallv 
re-aj)proxiniated, using interrupted cotton sutures The operative site was 



thoroughlv irrigated with norma! salme. solution Tlie •jxiovial sheath was united 
with interrupted sutures of fine cotton and skoi and suhcutani-ous tissues were 
approximated w ith interrupted sutures of similar material A drj sterile dressmg 
and a posterior plaster mold with the ftiKcrs and wrist m moderate flexion was 
applied. Putures were removed m twelve days and the wound was well healed 
Nineteen days after mpiry the patient was instrvw tevl to l>egm active and passiv c 
motion gentlv and ct-coa butler was given to nib into the injured area The 
patient wav .‘ecu twiiT a week in the next month Range of motion gradually 
increayctl Pix weeks after injury, the jiatieot was able to flex fingers almost the 
full amount. She rontinuwl with active and passive motion, and the result is 
,h«wTi in Figure SS8. taken ten nwntlrt after mj'urv 
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Flexor Tendons at the Wrist . — ^There were forty-three cases of lacerated 
flexor tendons in the wrist. Of this number, one tendon was involved, 
either the flexor carpi ulnaris or flexor carpi radialis in sixteen cases, 
and the results in these cases w'cre uniformly good. Complete follow-up 
was obtained in nine of these sixteen cases. In the remaining twenty- 
seven cases the flexors of the fingers were involved and usually there 
were multiple tendon injuries; in tuenty-two cases there were associated 
nei^’e injuries. Twentj’-fivc of these were followed. Excellent re.sult.s 



Fit, S8S (Ciise V) — -Jjiccralion of palm involving flevor digitorum profundus anti 
sublimes to right middle finger amlba«e Prinwry suture done of both tendons. Photograph 
taken ten montlia after injurv 

were obtained in twenty-two, and all of these cases ended with a poor 
result. There were three cases of infection. 

Case VI, — .1. C , a 20 ye.ir old woman, was admitted to the liospital at 2;50 
p >i on December 2, 1947. She suffcre<l a long laceration of the neck and also of 
the right wrist, severing structures on the volar aspect. Slie was given 1500 cc. of 
5 per cent glucose in saline A dry sterile dressing was applied to the wound. 
Fiteen hundred units of tetanus antitoxin was given and morphine sulfate gr. 
g was given hipodcrmically She was taken to the operating room where, under 
general anesthesia, the laceration of the neck which involved the trachea was 
rcpaireil The right hand and forearm were then thoroughly sirublH-d for ten 
luiiiutes with white soap ami water I'lic laeeratiuii of the right wrist was irrigate*! 
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caused fjy ftrokeu gUss Kxauunatvm te\ealed inability to fitx the right m5ddl<“ 
finger. Sensation was jntftct A dry sterile dres«iflg n applied The patient was 
given 1500 units of tetanus antitoxin andtaken to the operating room Tlje right 
hand and forearm nete thorouRldv prepa«dw\t!\ soap and water for ten minntes. 
.Anesthesia was ohtamed by means of 1 per cent novocain infiltrated locally The 
laceration was explored ami the skin incivion extended proxiraally and distally 
The xcv ered proximal aiul distal eiwh of tlic resected flexor digitorum subliouis 
and flexor digitonim profundus tendons acre identified and were mdividuallv 
re-ni*proxmii»l<<l, using inlermplMl rotton xiiturex The ojierstive site un« 



thoroughly irngalei) with norma) xalmesnlulrun 'j')ie ryTiovial sheath uas united 
with mternij'ted sutures ol fine cotton and skin and suheulaneous tissues were 
approximated n ith interrupted snlntes of siniiiar material A drj sterile dressing 
and a posterior plaster mold with the fingers and wrist in moderate flexion was 
applied. Sutures were removed m Iwthc days and the wound was well healed 
N’ineleeu days utti r injury the patiml was uistnicted tolxgm active and passive 
motion gewtlv ami rocoa hutter was given to ruh into the Injured area. The 
patient was seen twux a week m the next month Kange of molion gradually 
increased ^ix w«-eks after injury, the patient was able to flex fingers almost the 
full amount She continued with active and passive motion, and the result is 
shown in Vipure SS8, taken ten months after injury 
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in the plaster mold, and the mold Tvas removed at the end of twenty-one days 
The patient was encouraged to start active and passive motion gently for the 
first w eck by placing her hand in warm soapy water three times daily. At the end 
of four months she liad good motion on flexing and extending the wTist, good 
flexion of all fingers, but inability to extend them completely. It was considered 
that to date a good result was obtained (Fig. 389). 

Extensor Tendons. — It is a well-known fact that lacerations of the 
extensor tendons yield better results than tlie flexors. Frequently the 
concept is gained that good results will follow regardless of how these 
lacerations are treated. This is certainly not true. While severance of 
the extensor tendons is not so difflcult a problem as is the case in sever- 
ance of a flexor tendon, it still requires careful consideration. In our series 
there were ciglitj’-four cases of severed extensor tendons. Infection oc- 
curred in four cases out of sixty-three which were followed for a period 
of time sufficient to determine this point. Complete follow-up studies 
were obtained in fifty-seven cases. There were e.xcellent to good results in 
fifty-one of these fifty-seven cases. Six of the cases required either 
tenorrhaphy or secondary repair. Tlie following is a report of one of 
these cases which illustrates the difficulties which one may encounter 
even in the case of extensor tendons 

Case VII.— A E , a 40 year old man, was admitted to the hospital on Dceem- 
Ijcr 24, 1947, at li:40 p.sr. He was suffering from a laceration of his left hand 
Examination revealed a long oblique laceration on the dorsum of the left hand 
w ith inability to extend the ring and middle fingers. The laceration extended 
from near the base of the little finger towards the base of the thumb. The patient 
was taken to the operating room and repair was begun about five hours after 
injury. The hand w-as thoroughly scrubbed with white soap and water and 
anesthesia w as obtained by means of 1 per cent novocain. The ends of the tendons 
were identified. The wound was thoroughly' irrigated with normal saline The 
injured tendons were debrided and the ends approximated with cotton suture. 
Fat from the subcutaneous tissue was placed o\-cr the site of the union. The 
sutures were removed on the ninth day. There was no sign of infection. On the 
tw enty-second postoperative day the splint was removed Moderate swelling was 
present. The patient was encouraged to begin early active and passive motion. 
He was follow ed in the Hand Clmic where cxeix^s and motion were encouraged 
However, at the end of four months, extension was good but the patient was 
unable to flex his fingers completely and needs a tendolysis. 

Extensor VolUcis Longvs.~Ol the eighty-four injuries to the extensor 
tendons, ten involved the extensor pollicls longus. Injuries to the ex- 
tensor pollicis longus cause more difficulties in care tlian do injuries 
of the other extensor tendons. Of the ten cases of injury to the extensor 
pollicis longus in our series, adequate follow-up study was obtained 
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m eight. In these eight cases, secondary tenorrhaphy was required in 
three, while an excellent primary result W'as obtained in five. In one case 
requiring secondary tenorrhaphy, the extensor radialis brevis was trans- 
planted to the distal portion of the extensor pollicis longus, in another 
case the extensor digilorura communis was transplanted to the distal 
portion of the extensor pollicis longus Tlic third patient refused tenor- 
rhaphy. The proximal end of the extensor pollicis longus was not utilized 
in either of these cases because of the difficulty of obtaining approxima- 
tion of this tendon, and simpler .suture with the other structures seemed 
preferable. In both of these second.iry tenorrhaphies good results were 
obtained In reviewing these two cases, it appears to us that the cause 
of failure for primary union could l>e ascribe<l to the fact that the ex- 
tension splint was discardwl at the end of three weeks. We usually 
keep the extension splint on for three weeks, after which it is applied for 
two more weeks at night. The patient is not likely to cause injury to 
an unspliuted extensor tendon during his waking liours after three 
weeks has elapsed However, during sleep, there is a possibility the 
patient will not be so careful alioiit flexion Primary suture of the tendon 
was not done in one of the three cases because of diOicultics encoun- 
tered at the operation in finilmg the proximal end of the tendon 

Case Mil — L C , a 47 j ear old white woman, was admitted to the hospital 
on April 21, lai", snfTentig on injury to the dorsal aspect of her right thumb 
Examination revealetl a lat coition on the dorsal aspect of the right thumb at the 
metararpophalangeal joml with seserance of the extensor polhcis longus, abduc- 
tor pollicis longus, and extensor jiolheis brevis A dry sterile dressing was applied 
Thepatienl was taken to the operating room and a brachial block was performed 
Adequate anesthesia was obtained The bloo*l pressure cuff wasajiplied anduse^l 
as a tourniquet 'flie entire hand was then thoroughly washed with white soap 
and water for ten minutes The rc-pecti»e proximal and distal endsoj the severed 
ends were identified and united with interrujited cotton and silk sutures The 
blood pressure cuff was then refeaseif and fiemostasis obtained TIic liand was 
immobilized with the thumb in complete abduction and extension, using an 
anterior mold The patient was discharged from the iiuspital the next day and 
followeil m the Hand Clinic At the end of eight days the cast was removed and 
sutures taken out plaster splint was then applied and the patient was kept in 
this for three weeks At the en<l of this tunc the splint was removed and the 
patient was adsivnl to start aefise and i>assiv« motion gintly She staled that 
although motion w.xs present at first, one dav she felt something gi\e and all 
motion was lost since that time 

On .Tune 24, 1047, two moiiths after the first injury, a secondary tenorrhaphy 
was performed Under nitrous oxide ether anesthesia, examination resealed that 
the abductor pollieu longus was intact as was the extensor poUicis brex is. The 
extensor jiolUcis longus was imoked in a la^ mass of scar tissue oxer the meta- 
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carpophalangcal joint. The tendon was intact but was bound dow-n by scar. 
Attempts were made to bring the extensor carpi radiaiis brevis down and unite it 
to the extensor pollicis longus. It was found that it was too short so the extensor 
digitorum communis from the index finger was taken as far distally as possible 
and then united to the e.xtciisor pollicis longus by means of a Mason tj-pe of 
suture. The extensor carpi radiaiis brevis was then re-sutured to its attachment 
at the base of the second and third metacarpals. Healing was uneventful How- 
ever, this time the patient was kept in extension for almost five weeks. Extension 
Ti’as fair but tlie patient had trouble moviog the distal phalanx. She was in- 
structed to use warm soapj' hand baths three times daily and to wear the splint 
at night only. At the end of two months she had a fair result. 

COMMENT 

Without doubt in/ection is the most common cause of difficulty’ in 
tendon repair. As has been seen from this report, the presence of mild 
infection docs not preclude a good result in some instances, but as a 
general rule it does. Accordingly, exceedingly great care must be exercised 
to remove as many contaminating organisms from the \vound as possible. 
Careless surgery, excessive trauma and Uie use of irritating solutions for 
cleansing the wounds are factors contributing to failure. 

In addition, gross contamination of the wound at tlie time of injury’ 
predisposes to infection. While we have us«l penicillin intramuscularly 
in the majority of our patients who were admitted to the hospital, we do 
not feel that it can he relied upon loo heavily to prevent infection in 
the wound in the absence of proper care. These patients were admitted 
to the hospital because of the association of other injuries or Uie fact 
that they had had anesthesia administered. In no cases have we 
instilled penicillin or chemotherapeutic agents in the wound itself since 
we feel that this is not only of no advantage, but is actually deleterious. 

It is our opinion that primary tendon repair is an exceedingly im- 
portant procedure and should be carried out as early as possible. Jf, 
however, the wound has been neglected for a period of time sufficient to 
preclude the possibility of obtaining primary’ suture in the absence of 
infection, the wound should be closed without suture of the tendon. 
Fortunately, during 1947 we have had but tw'o cases at the Detroit 
Kcceiving Hospital which were seen too late to attempt primary* suture. 
Hoth of these wounds were open wounds, one seen one week after the 
injury’, the other tw enty-four hours later. ^Mierever it is possible, without 
too much danger of infection, or where the patient’s general condition 
precludes any’ type of definitive surgery, primary tendon suture should be 
carried out. 
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ELECTIVE SURGERY IN THE AGED 


Donald Guthdik, M.D., P,A.C.S. and John S. 

Niles, Jr., M.D., F.A.C.S. 

Until recent years, little lias been written about the surgery of the 
aged. Now the literature abounds willi reports relative to their medical 
and surgical care. Yet little has been s:iid about the choice of patients 
or about the alterations in the technics which are required by the special 
problems of advancing age. Members of the profession who are not in 
hospital practice are beginning to realize what advances have been made 
in the fields of anesthesia, nutrition and operative technies that arc 
making possible operative correction of disease in people of all ages. 
Now, after careful study and preparation, almost any procedure can be 
earned out on some patients and some procedures on almost any pa- 
tient 

CLASSIFICATION AND EVALUATION 

To give a definite backgrouml for a review of the surgerj' of the aged 
we have undertaken a study of all of the patients over sixty-five years of 
age admitted to this Clinic during the past five years. We find that the 
surgical ca.ses naturally fall into three groups. The first group comprises 
those cases requiring immediate operation as a life-saving measure. 
In the second group surgery' is imperative. ‘WTile it is true that in these 
the surgeon may choose the time of opcnition and may elect the type of 
intervention, nevertheless the disease will kill the patient unless an 
operative procedure is successful. The third group (Tables 1 and 2) 
consists of those cases in which operation is purely elective. The symptom 
which brings these patient.s to the clinic is a discomfort or inconvenience 
which, though it may be severe and even incapacitating, i.s nevertheless 
not one which will threaten their life expectancy. 

We shall limit our disemssion to the second and third groups, for it 
is in these cases that our efforts of preparation and evaluation should 
bring the greatest reward It is in these groups that the surgeon must 
not only use sound judgment concerning the patient’s ability to with- 
stand the bunions imposeil upon his physiological resen'e by an opera- 
tive intervention, hut also consider the philosophical implications 
weighing the mortality percentages against life expectancy and the com- 
fort of the patient without .surgery. Shall the surgeon be radical in his 
From the Guthrie Clinic and the Kohert Parker na>T>ital, Sayre, Penn^jlvania 
IS4I 
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TABLE 1 

Elective AI«job Operations 


Type of Operation 

General Surgery 

Thyroidectomy nonloxic goiter 
Jlastedomy. simple: benign 
Partial gastrectomy duodenal ulcer 
Vagotomj gastrojejunal ulcer 
Choleejslectomj 

Cholecystectomy and choleilochoslomy 

laparotomy abdominal aneurysm 

Ilepair of hernia inguinal, femoral arxl veniml 


Number 
of Oper- 
ations 


Gynecology 

^ aginal hysterectomy 
Abdotuinal hysterectomy 
Vaginal repair and eolpoeleisis 
Interposition operation on uterus 
E-xcision of vulva 



Orthopedic Surgery 

Open reduction, neck of femur $7 

Open reduction, trochanter (intertrochanteric), femur 70 
Open reduction, miscellaneous il US 29 1 


Neurosurgery 

Obturator neurectomy 

Sympathectomy 

Chordotnmy 

Laminectomy and rhizotomy 


Eye, Ear, Nose and Throat Operations 

Enucleation of eye tumor and glaucoma 
Operations for cataract 
M isceliancous 


202 

4 328 44 8 


Total 


510 ion 0 


eradication of a malijniant grontli or shall lie temper his desire for a 
cure by increasing the chances for imtncviiatc survival of the operation^ 
In llie third group, the purely elective procedures, the problems become 
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even more complex. Here the surgeon is faced with the fact that tlie 
patient has a normal life expectancy, <albcit with discomfort, and his 
operation must be attended with a low mortidity rate and a maximum 


TABLE i 

Elective Minor Oreratiovs 


Tj’pe of Operation 

Endoscopy peroral ... 

Number 
of Oper- 
ations 

n 14 

Per 

Cent 

0.1 

General Surgery 

Excision of lesions of skm nnd skin graft 
Mediastinotomy (chest trauma) 

Diagnostic dilatation and curettage 

Ligation or jn;ection of varicose veins 
Hemorrhoidectomy 

70 

1 

4 

. SO 

10 ISO 

S3. 4 

Genitourinary Surgery 

Cauterization of urethral caruncle 

Aspiration and excision of hydrocele 

Circumcision . . . 

. 6 

10 

S ]R 

7.0 

Orthopedic Surgery 

Bunionectomy, excision of cy<ts, etc 

Manipulation of joint arthnlw . . 

S3 

14 sr 

16.1 

Neurosurgery 

Section of phrenic nerve 

Resection of trigeminal nerve 

Syonpjthetic block or nerve injection 

1 

1 

If IS 

5 7 

Eje, Ear, Nose and. Throat Operations 

Excision of chalazion . 

Destruction of enlropm 

. 13 

14 S7 

11.8 

Total 

SS9 

100.0 

degree of comfort. This jipplfe.s to the patient whose reserve and physio- 
logical resilience are at a low ebb. 

tS The evaluation of the problem begins with a study of the patient’s 
background and psychological mnkc-iip. Too often the family history is 
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completely forgotten. It is important to know the stock from which thi'^ 
particular individual descends Is it of rugged, long-lived people? Dul 
the mother rear eight or ten healthy children and die at the age of 80? 
Did the father plow his 6elds and raise his crops until almost 70 and 
then continue to oversee the work for another five or ten years? This 
information is just as important as the laboratory figures The mental 
state also assumes some importance, especially in the philosophical 
aspects of the situation 

The first consideration in the study of the patient is no different in the 
aged than in the young — a complete review of the disease which brings 
the patient to the physician Its stage of advancement demands c<ireful 
evaluation "While it is probably true that earcinomas in old people are 
slower m their growth, yet the older patients present themselves for 
treatment far later than young and healthy individuals The families 
of the aged are accustomed to their complaints It is expected that age 
is almost synonymous with physical complaints It is also true that 
older people lose the ability to focalize their complaints, and too many 
of them come for medical help after all possibility of cure has passed 
It 18 therefore imperative that all possible extensions an<! complications 
of the present disease be understooil and all diagnostic aids available 
he utilized in this study, lest the patient be subjected to a needless 
operation 

Next in the study must come the search for associated diseases 
These must be found and receive careful consuleration both as to degree 
and possibility of correction. All of the degenerative diseases must be 
consulerctl As will be noted from Tables 3 ami 4, a wide variety may 
exist Not only will these temper the choice of the operative procedure, 
and not only will their amelioration permit an otherwise impossible 
intcr^’cntion, but also the knowledge of their presence will prevent 
complications during the postoperative period. For this reason it is our 
custom to require a most careful hisloiy and complete physical study of 
all patients Moreover, the laboratory studies of the blood sugar and 
blooil urea nitrogen, blood Kahn lest, complete morphological study of 
the blood, and rcpeatctl urinalysis are performed on all ohler patients. 
A stereoscopic x-ray film ol the chest is done on every older patient. 
If there is any question concerning the cardiac status, electrocardio- 
graphic studies are carried out and the cardiac status is determined by 
the cardiologist 

Certain degenerative processes are more or less evident in all older 
patients. These may not be noticeable on superficial examination, as 
the physiological cumpens.ition may be entirely adequate under norma] 
activity. Yet the rescr\-c may !>e lacking so that the traumaof anesthesia, 
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of the operation, or even the aberrations incuicnt to the psychic Iraumu 
may tlirow the patient into a slate of decompensation. One thinks first 
of the cardiac ami renal rcser\-cs. These are especially low in those of 
advanced years. The former is most difficult to estimate and it requires 
much experience to judge whether the myocardium is capable of the 


TABLE 3 

Asswi^teo Coxuitioxs with Elcctoe Muon Opejiitions 


Hernia 

VcsiooTagiital fistula 

Peptic ulcer 

Compensated heart disease 

Gaatromtestinal hemorrhaRC 

Cardiac decompensation 

Peritoneal adhesions 

Gangrene, peripheral 

Secotiiiary appendeetoiay 

TJjromboph leb i £ i » 

Hemorrhoids 

Anemia 

Cholecystoduodenal fistula 

Pneumonia 

Cholelithiasis 

Associated fracture and hceralions 

Carcinoma of kidney 

Residual poliomyelitis 

Pyelonephritis 

Paralysis agitans 

Chronic nephritis 

Residual cerebrovascular accident 

Cystitis 

Psychosis 

Urethrocele 

Metastases 

Ilj^perirophy of prostate 

Diabetes mellilus 

Carcinoma of prostate 

MsTederoa 

Hydrocele 

Arfhritis 

Fibroid of uterus 

Paget's disease (bone) 

Cystocele, reetocele 

Carcinoma of cheek 

TABLE 4 

Associated Conditions with Electite Minor Operations 

Henua 

.\neniia 

Diverticulum of esophagus 

Carcinoma of lung 

DiverticuloAiA of colon 

•Associated fracture 

Hemonboids 

Psychosli 

Cholecystitis 

Metast.ases 

Compensated heart disease 

Hodgkin's dise.ise 

Cardiac decompensation 

Piabeles melbtus 

Arterial embolus 

Arthritis 

added effort. There are no machines and no laboralorj- figures that nnll 
answer the question The absence of the signs of decompensation and the 

ability to hold one’s breath for i 

i reasonable period afford some reas- 

surance. Vet the decision rests aa 
experience 

ith clinical judgment born of mature 

The renal rc.«crve is more amenable to scientific eiahiation. The 


ability of the patient to concentrsite tlie urine, the amount of urine 
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excreted, and the absence of azotemia are the standards of measurement. 
In the questionable cases the determination of the urea clearance is of 
help In considering these factors it is important to take into account 
both the state of hydration and the nutritional status of the patient 
Should these be abnormal, the tests must be repeated after adequate 
therapy rather than to deny the patient the opportunity for surgery 
because of the absence of renal and cardiac reser\-e 

PREOPERATIVE CARE 

The preoperative penod is employed to return the patient to a state 
of as nearly normal physiological and emotional equilibrium as the 
pathological anatomy of the organs will allow Primarily, all of the 
associated diseases are corrected Diabetes is brought under control 
with insulin, the cardiac arrhythmia controlled with the digitalis gly- 
cosides and quimdinc and the retained fluids with diuretics. 

Next the nutrition must be considered Most people of this age have 
finicky appetites and live on diets that suit their tastes but are entirely 
inadequate and unbalanced This not only creates actual deficiencies 
hut also leaves the body re«cn'es at dangerously low levels, possibly 
adequate for normal activity but insufiScient for surgical purposes. 
^Ylth the added deficit in the protein balance which attends the operative 
procedure and postoperative immobilization, there may well be de- 
ficiencies in wound healing and obturating edemas of the mucous mcm- 
brane.s in new surgical stomas A normal serum protein level is not 
sufficient reassurance in the cv.nlualion of the protein deficiencies 
Evidences of muscle wasting or weakness are a far better guide, as the 
tissue protein levels are not correctly reflected in the state of the serum 
Balance studies are interesting in following the protein resurrection, but 
clinical observation usually will sufiBce Proteins are preferably ad- 
ministere<l orally in older people The veins must be presers'ed for other 
purposes and the time consumed in intravenous administration is most 
uncomfort.'ible for these patients. Depleted vitamin stores must also be 
rcplcnishe<l, especially with vitamins C and B 

Anemias are frequent in older people and their correction is most 
important to assure a smooth convalescence. The interpretation of the 
blood count must take into consideration the state of hydration of the 
patient Blood transfusions are the simplest method of correcting the 
anemia ^’e feel, however, that frequent small transfusions are better 
tolerated Uian massive ones The patient frets at infusions of long dura- 
tion and in many instances it is better to procrastinate rather than to 
rush the preparation. 
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During the period of prepariition the patient should become accus- 
tomed to his surroundings and acquainted with the doctors and nurses 
who take care of him. AVe encourage our patients to leave their rooms 
for walks, or at least to visit the solarium. Exercise will prevent further 
protein loss. The whims of the patients are obsciA'cd wherever possible. 
They are encouraged to follow their normal practices in the use of tobacco 
and alcohol. During this period an anesthetic evaluation is made and an 
anesthetic sequence chosen. 

The intervention is timed when an effective maximxim has been 
obtained in the physiological status of the patient. The blood count 
should be nearly normal, the blood proteins and chlorides at a level 
approaching the normal and the urlnarj* output should be a liter a day 
containing 5 gm. of sodium chloride. 

The caloric intake of the patient has been such that he is gaining 
weight and the protein intake sufficient to secure a positive balance, 
preferably 100 gm. a day by mouth or vein. Preoperativcly certain 
exercises, including leg motions and deep breathing e.\ercises, are taught 
the patient so that they may be more easily carried out in the postopera- 
tive period. 

THE OPERATION 

It will be noted from Tables 1 and 2 that almost all tj^pes of operations 
can be and have been carried out in older patients. In the operative 
period of their care, the anesthetic sequence is of great importance. 
The ideal is the anociation technic of Crde. Some patients, notably the 
toxic thyroids, are carried completely through the procedure by this 
method. In .other patients an amnesia is attempted for the period with 
barbiturate .sedation on the evening before operation, and a basal nar- 
cosis preoperativcly. Combinations of various anesthetic and analgesic 
medication.s are preferred so that no large amounts of any medication 
are used. Combinations of inlialation and intravenous media, often 
further combined with conduction blocks and relaxation secured with 
curare derivatives, afford adequate anesthesia and a minimum of 
hypoxia. Continuous spinal anesthesia using a catheter in the sub- 
arachnoid .space often lielps in iipiier abdominal operations. Cyclopro- 
pane, except for thyroid case.s, is preferred of the inhalation agents, 
as a maximum of oxygen is administeretl. On many occasions the intra- 
tracheal tube is most beneficial, as the c<leiitulous jaw is difficult to 
control. 

The operations in older patients differ from those in younger in- 
dividuals. Here is no place for the surgical tyro, as dispatch and prompt 
decisive action will ilefinitclj* rc«Iucc llie mortality and morbidity. 
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The iiici'ion mu-sl be jil.inneti lo ailonl a waximiim of expoMjre so Uial 
Tissue hatulliiig ^\lll be ri-iluced lo a luiniimmi. This is especially im- 
jwrtaiit III abdominal operations The incision should expose the affeclwl 
area well enough so that eviM:crsiUoii is avohletl and packs arc not 
necessary. Much packing ^\ith laparotomy sponges is definitely harmful. 
In the upper abdomen, oe prefer the transverse or Singleton ohliquc 
incision In the lower abdomen the muscle splitting or roidline supra- 
piibic incisions are uswf These apficar to afforti the ncccssaiy exposure 
and may be relatively rapidly closeil and arc followed by a minimum of 
postoperative iliscomfort. 

Gentleness in the handling «f the tissues is more important in the 
older patient The vessels are exce«fmgly fragile and hematomas are 
frequent unless the tissues are handled temlerly. The wound must be 
eloseil carefully layer by layer to insure healing Mass ligatures arc to be 
avoided and sutures arc tie<l with tension but without strangling the 
ti&sues. 

The choice of the opcralhe pniceihiro is, of course, a matter of in- 
dividual judgment haH'd upon experience. Often nlatise consers'ntUni 
is demandctl by the genera! status of the jwtient Tlie nuniniiim pro- 
cedure affording the maximum of comfort eommensimite with the Uwel 
of prcopenitive evaluation is to be jicrformctl. 

THE POSTOPERATIVE CARE 

In the postoperative period it U important to anticipate any complica- 
tions I’ain aniehoratinn is sceurcil by the use of dolophine or morpluiic. 
The former is jiroving to be of value when the pain is only.moileralely 
severe After extensive surgery in i»alieiits svilh low pain thresholds, we 
have found that procaine gi\cn intraseiiously is of great value and 
avoids the side effi’cts of large doses of moqihine sulfate Seilation, in 
contrast to analgc'ia, is aecomplishetl by the use of phenobarbital and 
bromides The more potent barbiturates arc uvoideil since their action 
is apt to cause some ilisonentntion in the agcil 

Kxereises in bctl- active ami static — taught prior lo ojieralion arc 
I'nsistcil upon and performe<{ iimfer the supervision of the residenLs and 
nurses In this immeihate |K>stoperative period abdominal distention is 
preventtsf by the judicious use of the Ia?vin and MiHer-Abbolt lufies. 
It cannot be stresse^l too miicli how painful the insertion of these tubes 
may lie if intisxhiced by an untutoml resident or intern This is esiiccially 
true if there is present a desnalion of the nasal septum or a chronic 
Mmisitus. ^Ye base found that the application of a local anesthetic lo 
the sensitive mucous membrane of the nose ns well as the thorough 
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chilling and lubrication of the tube often permit its use with little dis- 
comfort even in the most difficult of patients. Often comfort can be 
acJiieved with the use of oxygen administered by tJie lent method. Deep 
respirations are achieved by deep breathing exercises and ventilation 
with carbon dioxide and air 

The fluid intake and output must be watched with meticulous care, 
especially as to acid-base balance. This is checked by daily determina- 
tions of urine chlorides, as well as blood chlorides and alkali reserve 
estimations when indicated. It is often difficult to regulate the blood 
chlorides in the aged, especially in their immediate postoperative period. 
Often error is made by the administration of excessive amounts of saline 
solution. At the same time that the elcclKilytes are being controlled, 
blood depiction and hypoproteinemia are prevented by plasma and whole 
blood transfusions. Vitamins are added to tliesc infusions as needed. 
This management insures proper wound healing and by the same token 
prevents the development of decubitus ulcers. 

because of the careful preoperalive preparation and because of the 
careful approximation of the wound edges, we feel very safe in advocat- 
ing early ambulation. The senior autlior in a paper in 1937 called atten- 
tion to curly ambulation and how necessarj’ it is to older patients. 
Although all of the benefits of curly ambulation are appreciated, we 
arc particularly insistent upon it because we feel that it does return the 
patient to normal life in less time, however, our studies have given no 
definite evidence that it decreases thrombophlebitis to any appreciable 
extent. 

At this point in the convalescence of Uie patient, the preoperative 
appraisal of his mental attitude pays dividends. '\Ye have explained to 
him what was j)lannc<l, how it was to be done and what to expect. Now 
we must assure him that all went well in the operating room, tliat we 
accomplished our purpose and that wc arc optimistic about his future. 
The older patient needs encouragement, gentleness and understanding, 
^hich everyone of the hospital personnel gives to him. The nurses are 
taught to notice his little whims and to gratify them Above all it is 
essential that the attending staff as well as the nursing staff comprehend 
the importance psychologically to the patient of knowing that his com- 
plaints and fears are not only listened to but arc fully appreciated. 
Elderly patients are very resentful of being gis-eii a “brush off” and 
brood over anything that might be interpreted as such. They are made to 
feel that all are deeply interested in his convalescence and problems. 

As soon ns possible after operation these patients arc encouraged to 
cat Usually they arc aIlowe<I to choose Uicir food for the following day 
from daily menus given to them each evening. Once again their in- 
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iHvuhiul wiiims Sire csitereil to Imt dt the same time strict attention is 
paid lo an adequate diet, especially the protein intake. No m.itter what 
the diet may be it must be scrveil m an attractive and appetizing manner 
In spite of all advances and studies, the prognosis in elderly patients 
remains somewhat more guardwl than in the younger age groups. This, 
however, should not be a deteirenl lo surgery necessary to insure not 
only comfortable days but active and happy hours to these older pco|)le. 



THE PROSTATIC PATIENT: PREOPERATHi: APPRAISAL 
AND CARE 

WlLLLiSI Baujiys, jM.D., F.A.C.S. 

Ik ;i routine examination of aged patients, prosUitic morbidity as 
the cause of obstruction is diagnosed frequently. The percentage of 
obstructive hjq)ertrophy increases in tlirect ratio with advancing years; 
i e., the greater the age beyond 50, llic greater the frequency of prosta- 
tism. 

The process of tissue atrophy, the usual change accompanying senes- 
cence, is reversed in the prostate. We do not know the necessity of the 
prostate gland in the human economy, why nattire produces conditions 
to cause hypertrophy in advancing years is also a mystery. It has never 
been proved that the tissue has endocrine, sexual, or any otlicr essential 
function. 

The adolescent prostate is small and rather flat. It does not pout into 
the rectum and the consistency is neither hard nor firm. Most men in 
their late thirties show beginning evidence of comparative enlargement 
as determined by the e.xam{ning finger. This increase in size has no 
significance from the surgical standpoint. Even though somewhat larger 
than in the adolescent, it does not interfere with the free flow of urine. 
As the individual becomes older, hj-pertrophy becomes more percep- 
tible and may become obstructive. 

About 10 per cent of hypertrophies in men past CO years of age require 
operative correction. In the preopcralivc care and appraisal we start 
with the iletermination of the type and degree of enlargement, and we 
also decide whether an operation is necessary. 

The aging patient who presents symptoms of frequency and nocturia 
is not always a prostatic patient, but invariably this is the first impres- 
sion Several deceptive conditions mislead the jiatient and, at times, 
the overzealous operator. 

In our e.xperiencc, wc have found many of these older gentlemen ob- 
sessed with the i<lca that tlicy have an enlargement of the prostate 
requiring surgical correction. This impression is occasioned by a newly 
experienced nocturia of one or two times and by the well-know'ii preva- 
lence of obstructive hypertrophy in this age group. As a result of such a 

From the Dep.rrtment of Urology, Gulhrie Clinic, and the Robert I’.icker Hospital. 
Sayre, Pennsjivania. 
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combination of circumstances, an impressionistic in(U\ idnal might even 
ilevelop a mental fixation along these lines 

^\lien careful examination reveals no evidence of significant obstruc- 
tion, operation is not Indicaletl In such instances the patient’s mind 
must be set at ease This, of course, is not always an easy accomplish- 
ment Frequent examinations .ind reassurance will often place this in- 
dividual at ease 

Occasionally an aging patient will seek operation in order to avoi<l 
trouble in later years This attitude must also be corrected We have no 
way of foretelling that a prostate will become obstructive. At the present 
time there is no practical way of applying prophylaxis against obstructive 
hypertrophy 

Following a routine examination by an attending physician, frequently 
a patient is referred to a urologist for a prostatic operation because a 
large prostate was discovered on rectal examination The urological 
study shows a good forceful stream with a satisfactory parabola and no 
residual urine is found In tins type of case, the large amount of pro«tatic 
tissue noted by the examiner is so distributed as to cause no obstruction 
A large gland is not always an obstructive gland An enlargement re- 
quiring surgerj' is not determined by rectal palpation alone 

EFFECT OF ALCOHOL 

In the temperate climates, instances of urinary difficulties occur more 
frequently during the winter months It has also been noted that periods 
of alcoholic excesses will transform a threshold prostate into an obstruc- 
tive one The writer recalls numerous instances in which a patient has 
had to be cathetcrizcd after a dnnkmg parly I'nllowing this incident 
the individual disappears and is not heard from until another drinking 
boiit, with a repetition of his difficulty. The interval may be months or 
even years, depending on his Iwhavior In between times, he is quite well 
from a urinarj- standpoint If his lichavior has been good, he may never 
experience another obstruction. 

Exposure to cold during the winter months probably cannot be con- 
trolled, but cxpo>iiire to alcoholic drinks can be governed These patients 
should be admonished and the postalcoholic proslatic congestion ex- 
plained In them Alcohol is one of the few ilnigs w Inch is excretcil by the 
prostate glan«l In such instance.s of olistruction, the urologist may 
temporize as far as operative correction is concerned ; however, examina- 
tions at inlers’als are necessary Between alcoholic bouts the patient is 
ver\’ comfortable He has a fair parabola to the unnaiy stream, a noc- 
turia of once or twice and no re.sidual urine He may precipitate a ncces- 
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sity for operation if he fails to hml ailvico about drinking, but, on the 
other hand, he may avoid this with pnidciit hcliavior. 

CAIICINOMATOUS PROSTATE 

Not even every patient with a carcinoma of the prostate needs an 
immediate operation. Some individuals who, on routine examination, arc 
found to have a hard fixc«l gland without evidence of serious obstruction 
may be entirely asymptomatic. Such cases require no immediate opera- 
tive attention. Many of these earciaoniatous prostates are slow growing 
and remain without producing subjective symptoms for years, and the 
patient may live a normal life time without any consciousness of the 
prc.sence of this growth. Assuming that this process is beyond a stage 
amenable to radical perineal correction, no operative jirocedurc is in- 
dicated in the asymptomatic pnistatic carcinoma. These patients should 
be frequently c.xamincd for evidence of metastasis and difficulty in 
urination, and if they appear, therapy may be instituted. Transurethral 
resection, orchidectomy, or stilbeslrol may then be used. Resection is 
certainly not indicated until obstruction occurs. No advantage has been 
demonstrated in the use of hormonal llienipy before other than local 
objective symptoms are ajiparent Although this last statement is con- 
troversial, with our own jirescnt knowledge, experience and results wo 
arc justified in this attitude. 

To encourage operation when rcquircil is verj* important. The.se men 
arc all aged or aging and certainly it is unwise to wait since there is no 
other method of treating this impeiliment to the emptying of the bladder. 
On the other hand, the urologi.st should spare an aged patient an opera- 
tion wherever possible. 

In the preoperative appraisal, certainly a good bit of the examiner’s 
time must be .spent avoiding an unnecessary operation We should not 
rely too much on our present <lay low operative mortality if we iNish to 
escape an occasional imexpectcil tragedy in instances ^hcre we do not 
properly respect the physical changes produced by senility. 

PREOPERATIVE STUDIES 

When, after projier examination and adequate observation, ojieration 
is considered essential, certain routine studies are prescribed. The 
candidate for .surgery with bladiler nock obstruction presents several 
problems, the most prominent of which are geriatric, cardiovascular and 
.surgical Ahout forty-eight to seventy-two hours in the hospital are 
required to make nccessjiry preoperalive studies. The present day suc- 
CCNS 111 tlic treatment of these patients is due to the jiroper recognition 
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combination of circumstances, an impressionistic imlivulual miglit even 
(!e^ clop a mental fixation alonff these lines. 

\\'hcn careful examination reveals no esuleiicc of significant obstruc- 
tion, operation is not imiiealetl. In such instances the patient's mind 
must be set at ease. This, of course, is not always an easy accomplish- 
ment Frequent examinations and reassurance mil often place tins in- 
dividual at case. 

Occasionally an aging jialient mil seek operation m order to avoid 
trouble in later years This attitude must also be correcteil \Yc have no 
way of foretelling that a prostate will lieeomc obstructive At the present 
time there is no practical n ay of applying prophylaxis against obstructive 
hypertrophy 

Following a routine examination by an attending physician, frcqueii tly 
a patient is rcferre<l to a urologist for a prostatic operation because a 
large prostate was discovered on rcetal examination The urological 
study shows a good forceful stream mlh a satisfactory parabola and no 
residual urine is found In this tyTie of case, the large amount of prostatlo 
tissue noted by the examiner is so dislnbntcd ns to cause no obstruction 
A large gland is not always an obstructive gland An enlargement re- 
quiring surgerj' is not determineil by rectal palpation alone 

EFFECT OF ALCOHOb 

In the temperate climates, instances of urinary ilifficulUes occur more 
frequently during the winter months It has also been noted that periods 
of alcoholic excesses will transform a threshold prostate into an obstruc- 
tive one The wntcr recalls numerous instances in which a patient has 
had to be cathetcrized after a drinking parly. Following this incident 
the individual disappears and is not heard from until another drinking 
bout, with a repetition of his difliculty. The interval may be inontiis or 
even years, depending on hisliehavior In lielween times, he is quite well 
from a urinary staii<lj>omt If Ins (whavior lists been good, he may never 
experience another obstruction 

Exposure to cold during the winter months probably cannot be con- 
troliwl, but exposure to alcoholic ilrinks can lie govemeil Tliese patients 
shouhl be admonidusi ansi the postalcohohc prnstatic congestion cx- 
plainctl to them .\leohnl is one of the few drugs which is excrctcsl by the 
prostate gland In such instances of obstruction, the urologist may 
temporize as far as operative correction is concerned , however, examina- 
tions at intersiils are necessarj’ Between alcoholic bouts the patient is 
verj" comfortable He has u fair paraliola to the unnarj* stream, a noc- 
turia of once or twice ni«l no residual urine. He may prccipit.itc a neccs- 
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bearable irritation results, pcriwlic catheterization and sc<latives are 
employed instead. Proper rest must l>e iiisurotl. 

Rather recently, we have l>een impre^ed with tlie merits of the silver 
catheter describcfl by Dr Xcls Oclcerblatl. The very popular latex Foley 
catheter is immersed in a stronp silver nitrate solution for several days 
anil the rubber is impregnated with the silver as evidenced by the dark 
discoloration. According to the ro|>orlei! e\|»eriencc of Dr. Ockerblad, the 
silver catheter is less irritating to the urethral mucous membrane and he 
reports that no postoperative strictures <levelop following its use. The 
method is ver\’ intriguing, however, our experience is too 1imite<l to offer 
any conclusions. 

Diet. — Unless some complicating condition exists, a general diet is 
ordered, ^^’hcre an achlorhyilria interferes with a proper appetite, 
hydrochloric acid is used to correct it. The stimulating effect of alcoholic 
flrinks on the appetite is well recognized ami we entertain no objection 
to a higbhdU or two for the imlii'idiial wlio cuslom»rtI,i' enjoys them. 
Fluids are encourage<l so that the urinary output is 1500 cc or more in 
twenty-four hours Coffee and tea are not rcstricteil. The diabetics are 
treated with appropriate diet and insulin until their blood sugar reaches 
suitable limits. The laboratoiy is invaluable in the preoperative ap- 
praisal of our prostatic patients. 

Laboratory Examination.— A Wasserman test is made routinely. 
If the report is positive, the stage of the disease and the systems involved 
are determined. Wien the history and examination show an early case, 
we first treat him with penicillin. Such cases require about ten days for 
satisfactory preparation. We administer 10 million units in diNuded doses 
over a period of nine days. Early syphilis occurs infrequently in this 
group. 

If involvement of the central neiwous system is noted, the degree and 
t>'pe is diagnosetl. Fever therapy or oUier mcUiods are first used to treat 
them before they are classctl as .salisfacloiy risks. In all cases where 
infection of the brain and .spinal cord is demonstratwl, we arc on llie alert 
for the tabetic tj'pe of bladder which might offer a confusing picture with 
its attendant atonic distension. 

asymptomatic latent syphilis is present, nc recognize no con- 
traindication to prostatic surgery and we do not insist on preoperalive 
aiilihietic treatment. 

f^ong our patients are paretics who at one time Iiad been committed 
to a mental institution and had recovcitxl following adequate therapy. 
These patients presented no particular diflicully either before or after 
operation. 
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III the evaludtioii of the bloml count report, the number of retl cells and 
the percentage of hemoglobin is> of p.irticular imi>ortancc. Bccau'^e of the 
vascularity of the prostate gUiid, sie always anticipate considcrabe 
bleeding regardless of the operative approach If the red cells are below 
4,000,000 or if the hemoglobin is below 70 jier cent, we order transfusion 
Where we arc dealing with a hii^e vascular type of gland, we keep two 
flasks of blood m readiness in the operating room 

At operation, in an occasional case, the blee<ling becomes alanmng .m<l 
difflcult to control In such emergencies immcihatc transfusion might be 
live-saving Some of these patients go into shock quite readily 

As long as \se are satisfie<l that then* is no blood dyscrasia, the white 
cell count offers no gre.it concern The individual with a pyuria and a 
pyeloeyslitis will naturally have a high white count, but this docs not 
interfere with operation 

The hlood sedimentation rate is determined hut the result has little 
bearing on the operation The rate of seilimcntation is regarded as giving 
some lead to the possibility of a malignancy in the prostate It has been 
reported that a normal curse supports a diagnosis of benign prostatic 
hypertrophy, whereas the second ionc cuiwe would suggest a malignancy 
without metiistases and the verj' rapid seihmenUlion rate is found in 
malignancies with metastascs This study has not proved to be very 
reliable in our hands 

Blond urea nitrogen <letermmations are among the most important 
blond chemistry studies Tiie ilcgrec of retention of nitrogenous waste 
products in the blood stream will provide information regarding the 
presence of serious renal impairment Lesser degrees of reiluced kidney 
function will not be divulgeil by this particular blood chemistry deter- 
mination We do not hesitate to operate on a patient even though his 
blooil urea nitrogen is high ^Vhcn a patient is admitted with a marked 
renal deficiency, he is treateil in onler to improve his excretion as much 
as possible After the blooil urea has reached a stable point, wc con- 
sider it the optimum for the particular case In several instances, wchavt 
oj^rate^l on patients with a urea of os-er 100 mg per 100 cc and the 
surgerj’ was withslooil satisfactorily Itenal function improves after the 
obstruction has betii rcmoveil 

An indwelling eallieler is placeil during the pirnai of treatment and 
the patient is given large amounts of fluids by mouth and parenterally 
A suprapubic dram is nes er required when prepanng him in this manner. 
We feel that drainage per urethra] catheter is satisfactory’ and the 
only instance where suprapubic cystoslomy might lie necess,iry is in 
that rare case where a catheter cannot be intrwlucoil per urethra 

Alkiline and acid phosphatase studies are made routinely In some 
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instances, liigh acid jdiosphalase will lie re|>orlctl where only a benign 
gland is diagnosed jireoperativcly. AMiere the acid phosphatase is con- 
siderably above normal, we are invariably ilcaling with a malignant 
gland, however, the opjtosite of this is not true. Many of the malignant 
glands liave normal blood phosphatase le%'els. Kvery malignant gland 
with bony metastasis will show an increase in blood phosphatase levels, 
on the other hand only about one third of the malignancies without bony 
metastasis will show phosphatase values above normal limits The 
most reliable means of ihagnosing carcinoma of the prostate prcopcra- 
tively is the examining finger. 

Intravenous urograms are made routinely. Wo use Xeo-Iopax in these 
studies. This has been an entirely safe procedure in our experience. 
Ordinarily no elaborate sensitivity tests are made. Our only precaution 
is observed when the drug is being administered. Two cc. are given and 
then a wait of three minutes is allowetl iliiring which time the patients 
are closely watched. If no reaction is obsci^'ed, we continue with the other 
18 cc. After the first 2 cc. are given about 2 per cent of the patients 
will complain of severe nausea, tightness in the chest, or other significant 
symptoms. This we accept ns a signal to intercept further administration 
of the dye. In the other 08 per cent no untoward reactions are e.xper- 
ienced. ^lany have a pain in the arm but tliis is not unbearable. A small 
percentage will develop a phlebitis in the vein through which the drug 
was administered. This results in a not loo severe discomfort lasting only 
a few days. 

In connection with this x-ray work, we examine the scout film and the 
intravenous .study for calculi and evidences of metastases to the bones 
Wc also get a gross idea of kidney function. We know that the renal 
excretion is markedly reduced if wc fail to note any dye excreted at the 
end of thirty minutes. Then we also learn about tlie presence of hydrone- 
phrosis or any other pyelographic distortion of the upper urinary tract. 
A hydronephrosis following a proloiigeii siege of bladder neck obstruction 
is not an infrequent obsetration and it clears up in most instances 
following the removal ofthc obstruction. 

Almost all diverticula are demonstrable in the intravenous cy.stogram 
Other irregularities in the contour of the blailder are shown as well as the 
approximate size of the prostate. Unless .some special indication makes it 
necessarj’ we avoid examination with or passage of rigid instruments. 
Adequate information can be obtainctl from the intravenous studies anti 
the instrumentation is quite uncomfortable during, as well as after, the 
procedure in a patient with an obstruction at the bladder neck. 

Medications. — Certain medications arc prescribed routinely tluring 
the preoperative care. IJccausc of tlic recognizctl prevailing lack of 
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calcium in the diet and iiccause of the frequent avitaminosis notctl m 
this class of patients, calcium lactate and multiple vitamins arc routinely 
orderc<l. 

Sulfonamides are also given routinely during the {urnoil of preparation 
and preoporativc study Many patients hasc infected urine on admi'sion 
and many others trill develop it from the indwelling catheter or from 
intermittent catheterization In tlio<se instances where there is no pyuria 
and where catheterization is unneccssaij% this drug is given as a pro- 
phylactic One gram is administered four times per day after meals anti 
before retiring A nnt:lure of sulfadiazine and suUamcrazmc is the 
preparation uhich wc prefer Experiments hate proven that such a 
mixture is more soluble .and fciter serious reactions will occur as com- 
plications. 

In about 15 per cent of iiisfanees sulfonamide medication must he 
interrupted because of t arioiis ltT>es of sensitivity to the drug xViiorexia 
incident to suHonarohlc mcdic-atious at tunes becomes quite '•cnous. 

The more dangerous complications, such ns oniiria, rarely come on 
spont.ineoudy Some premomtorj' naming symptoms still make tjieir 
appearance to betray the approach of the more serious reactions Jllcph- 
nnlis and akm eruptions show an inditidual sen.sitivity that must be 
respected If the drug is not slopped, there is a progression to a more 
severe condition Headache and unexplained .sustained fet cr are fre- 
quently occasion«l by this tj-pe of mwlication These symptoms subniile 
nhen the drug is discontinued Jletloclion of the urinary output below 
1000 cc in twenty-four hours is another indication for stopping the 
sulfonamides 

About 65 per cent of urinaiy tract infections arc caused by the colon 
group of bacilli, eiflier .nlone or in combination with other bactcri.il 
invaders In our e.xperienct*. Milfon.iDiufes have been the Iicst urmarj' 
antiseptics for trvating these infections Itliere siilfonaoudes cannot be 
usnl or nhere the infection M-cras to lie resistant our second choice is 
mandchc acid Hecaiisc of a definite incompatibility betneen sulfon- 
amide.s an<l acid nuilicafion of any tj'pc at least <i twenty-four hour 
interval is pcrniilUsl between the change from one ilrug to the other 

Syrup ammonium mandelitc, 3 drams four tunes a <lay, after meaU 
ami liefore n-tiring, i' almost siM-ctacukir at times m clearing up a colon 
Lscilhis infi'ction nliicJi 1ms prosed to be resistant to other treatment. 
Wlicrc a niixeil infi-ctioii is present, penicillin is atimiaislered concomi- 
tantly with either the sulfon.imidcs or niandclic acid. 

In our experience, i>trrptoaiycin Las been a rather poor urinaiy anti- 
septic. 'Vc have iiseil it in twenty-six cases of urinaiy tract mfcclions of 
various lJl*cs This antibiotic has been administered only where it has 
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been indicated according to present day literature and only after other 
medication failed. We have seen only four cases that have been cured. 
Streptomycin cerLainly has no place in treatment of infections ^\here the 
obstruction still persists or where an indwelling catheter is present. 

The various proprietary prcp:irations which color the urine are useful 
to a limited degree in alleviating irritation. According to our observation 
they have no antiseptic or bacteriostatic value. 

We try to reduce a pyuria or eliminate it before operation ; however, n e 
do not delay operation because urosepsis persists. If there is an associated 
high febrile reaction, wc delay operation until this subsides. When the 
temperature returns to normal, it signifies that the body has vaccinated 
itself against the invading organism and wc do not hesitate to operate 
even though the infection persists Removal of the obstruction will help 
clear up the purulent urine. 


SUM.MARY 

In the above discussion, we have attempted to describe the method wc 
use in preparing our cases of proslatic obstruction for operation. 
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ACUTE ABDOMINAL DISEASE IN THE AGED 
William C Beck, M.D., F A.C.S. 

When one considers acute abdominal surgical lesions, one tliinks of 
young patients. This is probably because appendicitis, salpingitis and 
perforated ulcer are diseases of youth and middle age, and are by far the 
most frequent cause of acute abdominal pain. On the other hand, diseases 
which cause acute distress are frequently the cause of hospital admission 
in the aged. Of 882 patients over the age of 65 admitted to the Guthrie 
Clinic in the years 1942 to 1947 with alxlominal complaints, 193, or 
21 j)cr cent, could be classified as acute. The diagnostic problem in these 
elderly people is not the same as in younger patients because of the 
diflerenccs of the relative frequency of the disease states, the difference.s 
m the mani/estation of the diseases, and somewJiat in the mo<les of 
therapy. To evaluate these factors, wo have undertaken a study of this 
series of patients, and have drawn certain conclusions from it. 

In general our study revealcil that patients in the ohler group came 
to the hospital far later than a similar group of young jieople. Families 
arc often convinced that the older mcmbcr.s must liave pains and aches, 
and that these arc of less significance than in young people. Moreover, 
they are often convinced that age itself is such a deterring factor that 
It is practically hopeless to ask for surgical aid. Thus often precious 
time is lost, and in the aged Uie time of intervention may be fur more 
serious than in a young person who has a wide margin of cardiac and 
renal reserve. It is striking to note the concern on the part of the family 
who are asked to give permission for an emergency operative interven- 
tion on an old person. This apprehension is also often shareil by the 
.surgeon v-ho knows the mortality statistics; and the statistics arc prob- 
ably higher than they sliould be for this very reason. 

The relative frequency of the diseases which produce acute alxlominal 
sj’mptoms is analyzed in Tabic 1. It ndll be noted that this differs mark- 
edly from tlie conditions obtaining in younger individuals. Cholecystitis 
and its complications leads the list, if the cases of strangulated hernia 
are classified separately from those of bowel obstruction. Over 60 per 
cent of all of the patients, however, fall into these three diagnoses. 
Next in frequency is iliverticulitis and its complications ApjieiuHcitis, 
and jierforutions and other complications of peptic ulcer, which in the 
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young are so very frequent, are the least common of the major acute 
diseases of the age<l We ha\e no explanation for lliis, except that 
possibly most of the people who were predestine*! to get appemhcitis ha\c 
already had it by the time they reach advanced age Salpingitis an<l 
otVier acaite gyncco\og!c diseases are most uncommon. 


TABLE 1 

ReLATIIE FbEQUEVCIES of AcCTE D|SE*SESI IS' THE Vged* 



Num- 

Patienls 

Per 

Cent 

I.,vcd 

Died 

Mortal- 
ity, per 
cent 

Total series, acute cases 

I9d 

lOU 

147 

46 

23 83 

Acute cholecystitis 

38 

19 6H 

S3 

3 

13 13 

reiforaled cholecystitis 

7 

4 a 

4 

3 

44 85 

Acute pancreatitis I 

1 

5i 

1 

0 1 

0 

Bowel ohsVrucUon 

35 

13 13 

44 ' 

11 ' 

1 31 44 

Strangulated hernia 

34 

17 fi 

30 

4 

11 7 

Diverticulitis, simple 


10 8ft 

41 

0 

0 

Perforated diverticulitis 

W 

0 41 

^ i 

7 

38 3 

Appendicitis 

17 

8 ftO 

1C j 

1 

3 KS 

Mesenteric thrombosis 

3 

1 35 

1 

4 

. CG 0 

Bleeding marginal ulcer 

4 

' 4 07 

' * 

0 

0 

Bleeding peptic ulcer 

•4 

4 07 

1 i 

3 

73 0 

Perforated peptic ulcer 

7 

3 C4 


1 

14 48 

Perforated gastric cancer 

i 

1 03 

1 

1 

30 01) 

Ruptured urinary bladder 

1 

34 

0 

1 

100 u 

Perforated cancer colon 

4 

4 07 

0 . 

4 

lOO 0 

Bleeding cancer stomach 

4 

1 (13 

0 

4 

ino 0 

Tubecculous peritonitis 

1 

31 

0 1 

1 

100 0 


• Tflken from a 'rnes of patients seen a( the Guthrie Clinic, 1942-1P17 


ACUTE CHOLECYSTITIS 

Acute gallhlaildcr disease in the age<l is not too different from that of 
the young It is almost exclusively seen m women N'o age is respected, 
and it has been recorded in our series in a patient of 89 j cars In perusing 
the charts of patients with acute cholecj-stic cli'oasc one is struck liy two 
facts The pain is usually far more diffuse than in joungcr indivi<iuals 
and often is centereil considerably lower in the abdomen than is nb" 
served in the young. This may be <luc to the size of the liver in some 
instances (as, on several occasions of having operate*} upon these pa- 
tients under the mistaken diagnosis of appendicitis, one finds the gall- 
bladder lying almost beneath the ircBurney-ifcArthur mci'ion) Tlie 
pain docs not so charactenstically radute to the scapular area, and may 
in some patients radiate directly through to the region of the upper 
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lumbar vertebrae. The tenderness of the abdomen is rarely well defined 
and localized, and the muscle guarding may bo quite dilTu.se. These 
physical findings which are difTuse are more prone to be observed early 
in the course of the disease than later when more definite signs usually 
supciA’cne. Fever is often totally absent, and the leukocyte count is also 
completely unreliable. 

The course of the acute process in the gallbladder is possibly more 
fulminating in the older patient. Hupture of the gallbladder occurs with 
greater frequency, and Is less apt to recover spontaneously. Furthermore, 
rupture into the general peritoneal cavity without confinement to a 
localizing peritoneal abscess is more liable to occur. Of the seven cases 
of perforated cholecystitis, six were subjectcil to operation, and one was 
discovered only at the autopsy table. Of those celiotoraized, only three 
.showed an attempt at a walling-ofi process, and these were the three tliat 
recovered. Of tlie forty-six patients with acute gallbladder disease, seven 
(15.21 per cent) had perforated. 

Calculi in the common bile duct arc as frequent in the aged as in 
people in middle life. A history’ of jaundice should always indicate ex- 
ploration of the duct. In many old patients the duct is quite prominent 
and relatively simple to open. 

It is our conclusion that patients of advanced ago with acute gall- 
bladder disease should be given a trial of con'servative therapy, but with 
much closer, and far more frequent observation than younger patients. 
The course of the fever and leukocytosis is of very little help in deter- 
mining the progress of the disease or of its resolution. Unfortunately 
one must rely almost entirely upon the clinical sense, deprived of the 
aid of the laboratory. Any sudden and severe pain during the course of 
conservative therapy may be a warning that a perforation i.s taking 
place and that procrastination beyond this point may well be fatal. 
Perhaps the converse statement is belter: that operation is indicateil 
unless the patient perceptibly improves under conserv’ative treatment. 

The choice of the operation is entirely dependent upon the individual 
case So many complicating factors are active that one cannot be dog- 
matic in recommendations. Often a conscr\'alivc iiroccdure is all that the 
patient can withstand. In such an instance it may be possible to perform 
the excellent procedure of removing the mucosa of the gallbladder as 
recommended by Estes, or cauterize it as suggested by Pribram and by 
Tliorck. 


BOWEL OBSTRUCTION 

In our cases we have differentiated sharply between acute obstruction 
and the subacute obstructions of the colon which are due to carcinomas 



13M 


WILLIAM C UkCk 


of the bowel The latter maj* often be relieved by enemas, and, with the 
use of chemotherapeutic and antibiotic agents, be prepared for operation 
without a decompressive proceilure On the other liand the complete 
obstructions of the colon require a decompressive procedure Only the 
latter are considered in this report. 

The diagnosis of the bowel obstruction in the older patient should not 
be too difScult if one keeps m mind that uremia may closely resemble 
bowel obstruction and yet that azotemia often accompanies an obstruc- 
tion Far more difficult is the diagnosis of the cause and the site of the 
obstruction. In comparison with younger patients, tlie main difference 
appears to be that the colic is often not as severe, while the distention 
may be tremendous The x-ray of the abdomen appears somewhat more 
difficult of interpretation in the aged The ileocecal valve is more fre- 
quently incompetent, so that in colonic obstructions the ileum will 
frequently contain gas TJie b.-iuslral markings are more ilHTiciilt to 
visualize so that small bowel ilistenlion is more difficult to ilifferentiate 
from that of the colon. In such cases the barium enema is of real value 

^Miilc it was frequently niisse<l in the admitting room, femoral hernia 
was iiivannbly discovered in the ward to be the cause of the obstruction 
The other causes of obstruction were more ilifficull of diagnosis. The 
one patient who hn<l an obturation obstruction by a gallstone was not 
diagnoscil until seen in the operating room The review of the skiagram 
did not disclose any gas in the biliar}' tract ns demonstrated by lligler. 
Volvulus of the sigmoid an<I of the cecal colon was recognizable in the 
x-ray film Jlesenteric thrombosis was duignoseil in two of three in- 
stances, and, indeed one was saveil by a massive bowel resection. The 
patients with mesenteric ihromliosis were ver}' ill, and the disease was 
insidious m its onset, with the signs of a diffuse peritonitis supervening 
upon the original signs of an incomplete Imwel obstruction. 

The iiulications for surgic.il inten'ention are those suggested by 
Kouck}' and Beck complete obstruction of the colon, strangulation 
obstruction and irreiUicible hernia Consciwative therapy with a Millcr- 
Abbott or Kantor tube was almost as well liorne by our patients as by 
younger individuals We have use<l an additional indication in the older 
patient, patients whose colic has not been rclieveil by the section have 
lieen subjected to operation In most instances this rationale has been 
rewardcil by finding a single adhesion liand which so constricted the 
bowel tliat it was difficult to conceive of resolution by consers'ative 
means 

III most instanws the operation consistoil in a procciliire which rc- 
Heveil the obstnirtion, but we Iias-e in some pro<luce<! a relieving stoma 
with an enterostom} as reeommende<l by Guthrie. The operations wire 
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usually carried out under spinal ancstliesui, and iu most instances tliis 
seemed to he ideal, where it was contraindicated, a combination of 
pentothal and iidialation anesthesia and curare appeared to be fully 
adequate. 

Probably in no disease of the aged is the importance of adequate nu- 
tritional balance as necessary as in the Iwwel obstructions. It cannot be 
stressed too strongly that full hydration, protein and vitamin balance 
must be kept up parentcrjilly. Iltamin K is often {argoUcn, yet hemor- 
rhagic tendencies are not infrequent Konntz and Jorstad have much 
questioned early ambulation in these patients, but we feel that at least 
continuous, active and strenuous bed exercises should be carried out. 
Repeated studies of the alkali reser\'e and of the iirmary nitrogen excre- 
tion are of real value in gui<ling the therapy. It must be remembered that 
the renal balance is often prccjirioiis and the reserve low, so that Sidt 
retention may be a real problem. Edemas in these individuals demand 
most careful evaluation. 

STRANGULATED AND INCARCERATED HERNIA 

The strangulated hernias of the ago<l have a somcwliat sinister reputa- 
tion because of a mortality which varies from 10 to 40 per cent. The 
mortality in our thirty-four cases was 11.76 per cent, which i.s a not 
inconsiderable rate. On the other hand, there have been patients 88 
years old successfully operated upon for henna. It is remarkable to find 
how long the patients have known of their hernias One of our patients, 
79 years of age, had worn a truss for forty years. 

An attempt at reduction by taxis is usuallj' done first. It is attempted 
only if the pre.ssurc on the sac is not painful, and if the patient has not 
liad any sedation for a period of three hours. Almost all of the hernias 
that contain a bloody fluid will lie hard and tender, and the patient 
will not permit taxis For manipulation, placing the patient in a Tren- 
delenburg position for fifteen minutes will often facilitate retluction. 
If this is unsuccessful, an emergency operation is performed 

We use a combined anesthetic routine, with a field or intercostal 
block supplemented by pentothal anti an inhalation medium, very small 
amounts of each being used. In the male with an inguinal hernia, we often 
if not usually remove the testis, thereby saving both time and securing a 
simpler repair. In the postoperative care we feel that early ambidation 
is of real benefit, and try to have the patient walk around his bed within 
the first twenty-four hours postoperativcly. But this is not sufficient if the 
patient is out of bed for only a few minutes. Bed exercises are imperative, 
and the '‘hurl walk imp.irts a false feeling of security 
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DIVERTICULITIS 

One of the most frequent diseases of the aged is colonic <liverticulitis 
and its complications It seems to replace appendicitis as tlie cause of so 
many of the acute inflammatory diseases of the abdomen m tl\e aged 
The similarity between diverticulitis and appendicitis is an obvious 
one, as the vermiform appendix is, after all, a diverticulum of the cecum 
In all but one of the thirty-three patients in the series studied, the in- 
flammatory lesion was situated in the area of the sigmoid colon One of 
them was situated in the cecum, and had perforated 

Just as appcmlicitis has been described as having a classical clinical 
picture, yet so often baffles the most experienced chmeian, just so does 
diverticulitis cause the examiner much difficulty m diagnosis The 
classical story is that of recurrent left lower abdominal pain, often as- 
sociated with diarrhea and alternate constipation The pam of the 
presenting attack starts m the penumbihcal area, hut soon migrates to 
the left lower quadrant. Tlie physical findings are, classically, the mirror 
image of appendicitis Yet in the ogwl the pain is often diffuse, and may 
be in either lover quadrant The proilromcsof diarrhea arc often wasting 
and anorexia, nausea and vomiting may l>e prominent. It may, indeed, 
be most difficult, if not impossible, to differentiale from acute appendici- 
tis, and it may be necessary to explore the alidomen through a McBur- 
ney-McArthur incision to rule out appcmlicitis It is, also, occasionally 
most difficult to differentiate a perfonited carcinoma of the rectosig- 
moid from an inflammatorj- lesion in the same area Foreign bodies 
may also lodge in the diverticula, m which case the x-ray examination 
may ho most helpful We have seen both nails and lobster claws in diver- 
ticula 

The therapy of diverticulitis in the aged is ilepcndcnt ujion the stage 
of the iliseasc In the free perforations with a diffuse spreading peri- 
tonitis, the only possible treatment is immciliate operation, exterioriza- 
tion of the perforated segment, or a proximal colostomy In the localized 
jiroccsses or the nonperforated pcridivcrticulitwleb, conseiwativc tlier.ipj- 
is usually adequate This, in our hands, consists of a combination of 
absorbable and nonabsorbable sulfonumulc medication We are at 
present using sulfacctamitle and eitlier sulfadiazine or corabisul Most of 
the patients respond promptly to this therapy As soon as the acute 
process has subsided, the patient is studied with sigmoidoscopic and 
roentgen technics to rule out a neoplastic process 

The prognosis in the perforatcrl cases in the older patients is no better 
than in the young I have reported a senes of patients with spreading 
peritonitis m younger patients which was routinely fatal With a localiz- 
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ing peritonitis, the prognosis is better. A temporary or permanent colos- 
tomy lias saved some patients, but the mortality of this series with 
perforation was 58.3 per cent. 

APPENDICITIS 

In the old patient appendicitis is considered somewhat a rarity. 
Only 8 8 per cent of onr series of acute cases were appendicitis. Oper- 
ation was done in all but one, nhich wa.s not found until autopsy. All of 
our patients had either a gangrene of the appendix or a perforation. 
This in some was not due to the rapidity of the process, but rather to 
the late arrival of the patient in the hospital. Yet appendicitis in the aged 
undoublcdlj’ has a more fulminating course. 

The diagnosis of appendicitis in the aged is not much more difficult 
than in younger individuals, excejit that localization is not as accurate. 
The oldest patient in this series w’as 79 All subjected to operation sur- 
vive<l. Wc feel that the McBurney-jVfcArthur incision is preferable. 

PERFORATED PEPTIC ULCER 

Perforation of peptic ulcers in Uic age<l is not infrequent, yet the 
frequency is relatively much lower than in younger patients. Ulcers in 
the aged apparently have a greater tendency to perforate, as is sug- 
gested by Boles and Dunbar. These author found ninety-seven ulcers 
in 4000 autopsies in p.atients over 60 years of age. Of these, fourteen 
had perforated. In our scries of seven perforations in patients over the 
age of 65, six patients were operated upon, one being in extremis on 
admission. All of the six subjecterl to operation survived. The oldest 
of the.se patients was 80 and he made a completely uneventful recovery. 

The diagnosis of perforated peptic ulceration in the aged is not too 
different from that in younger individuals. The pain is usually sudden 
and agonizing, but the marked rigidity less. Bowel sounds were present 
in two cases. Younger people appear to have less tendency towards 
covering of tlie perfonition by omentum, and wc have recognized only 
one patient over 05 with a formes fruslcs type of perforation. All of our 
patients showed free air under the diaphragm which established the 
diagnosis. 

In all of onr patients the operative procedure %vas the same. We prefer 
a high right paramedian incision w’liicli may be quite short. The ulcer is 
sutured with either catgut or cotton through and through sutures, 
tying omentum into the knot after the metliod of Graham. Postopera- 
tively, wc keep the stomach as dry as possible for forty-eight hours 
with a Levin tube and suction. Ambulation is started on the third day, 
but bed exercises are started immediately. 
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If the perforation is a gastric one, or if it is impossible, because of the 
inflammatory reaction, to recognize the exact site of the perforation, a 
biopsy IS taken. We have obsen-ed two cases of perforation of gastric 
carcinoma in this series The symptoms of tlie free perforation of gastric 
carcinoma are somewhat more miW than those of peptic iilccRition, as 
the acids may be quite low. The dangers of the subsequent peritonitis 
are, however, much greater, so that if c.trcinoma is suspected we feel 
that massive doses of penicillin should be administered 

MISCELLANEOUS ACUTE CONDITIONS 

Many other of the more uncommon and rare diseases of younger 
individuals also occur in tlie aged We have one instance of tuberculous 
peritonitis in our series All of the alKlommal traumatic lesions may be 
observed Rupture of the spleen is said to be more common m older 
individuals who are subjected Co abdominal trauma, but in a scries of 
fourteen cases of ruptured spleen from the Cook County Hospital, I 
have not seen any over the age of 65 Certain medical conditions are met 
with fair frequency in tlie differential ihagnosis Aneurysms of tlie aorta, 
both saccular and dissecting, must lie considered, as they may cause 
sudden and severe pain In these Che differential diagnosis may he aided 
through the use of the abdominal scout film In the dissecting aneurysm, 
the finding of a hypertension is suggestive 

COMMENT 

Perhaps in no field of acute surgerj- is more judgment as iicll as tact 
ncccssarj- than in tlie aged. Many old people feel themselves beyond the 
age nhere surgical inters'ention is possible Often a fatality is viewed 
by llie family as the product of overxealousncss on the part of the 
surgeon It is also difficult to convince one’s self that one is fair m recom- 
mending a serious operation on an old and infirm patient, especially if 
the patient already considers himself a burden to his family. Yet the 
salvage in happiness on returning such a patient to his family is a great 
one. 

Evans and Key have called attention to the great importance of 
pandering to the whims of the aged, such as permitting them to smoke 
or use alcohol This, coupled with the maintenance of the nutritional 
state, active exercise (whether it be in the form of bed exercises or com- 
plete ambulation) and the use of fluids and blood, is the keystone of the 
care. As has been emphasized at the outset of this article, fluid and 
electrolyte replacement and correction of any anemu are problem? of 
the postoperative period. 
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It, therefore, requires most careful observation of tlie clinical state of 
the patient and meticulous attention to aberrations in the laboratory 
studies. Review of the alkali reserve and repeated blood counts are in- 
valuable. In the operative procedures, anesthesia must be so carrietl out 
that a minimum of hypoxia is produced. Moreover, most gentle handling 
of tissues will be rewarded with a smoother convalescence. 

SUMMARY AND CONCLUSIONS 

1. The relative frequency with which the various types of acute ab- 
dominal disease occur in the agc<l has been discussed, using as a basis the 
study of a series of 193 patients. 

2. The more frequent diseases, gallbladiler disease, bowel obstruction, 
incarcerated and strangulated hernia, diverticulitis, appendicitis and 
perforated peptic ulcer have been separately reviewed. The differences 
in the diagnosis and treatment between these diseases in the aged and 
in the young has been reviewed. 

3. Conclusions have l)een drawn regarding the imi»ortance of the 
nutritional status, renal sUitus and ambulation. 
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If tlie perforation is a gastric one, or if it is impossible, because of the 
inflammatory reaction, to recognize the exact site of the perforation, a 
liiopsy IS taken We have observed two cases of perforation of gastric 
carcinoma in this series. Tlie symptoms of the free perforation of gastric 
carcinoma are somcwlial more mild than those of peptic ulceration, us 
the acids may be quite low. The dangers of the subsequent peritonitis 
are, however, much greater, so that if carcinoma is suspected we feel 
that massive doses of penicillin shoiihl be ailministcred. 

MISCELLANEOUS ACUTE CONDITIONS 

Many other of the more uncommon and rare diseases of younger 
individuals also occur in the aged We have one instance of tuberculous 
peritonitis in our scries. All of the alHlominuI traumatic lesions may he 
observed llupturc of the spleen is said to be more common in older 
individuals s\ho arc subjected to alalominal trauma, but in u senes of 
fourteen ca.ses of ruptured .spleen from the Cook County Hospital, I 
have not scon any over the age of C5 Cerlam medical conditions are met 
w ith fair frequency in tlie differential diagnosis Aneurysms of the aorta, 
hoth saccular and dissecting, must he considered, as they may cause 
sudden and severe pam. In the.se the differential diagnosis may be aided 
through the use of the abdominal scout fllm In the dissecting aneurysm, 
tlie finding of a hypertension is suggestive 

COMMENT 

Perhaps in no field of acute surgerj' is more judgment as well as tact 
necessary than m the aged. Many old people feel themselves beyond the 
age where surgical inten’cntion is possible. Often a fatality is viewed 
by the family as the product of ovcrzealou5ne.ss on the part of the 
surgeon It is also difficult to convince one’s self that one is fair in recom- 
mending a serious operation on an old and infirm patient, especially if 
the patient already considers himself a burden to his family. Yet the 
salvage in happiness on retiimhig such a patient to his family is a great 
one. 

Evans and Ivey have called altention to the great importance of 
jKindenng to the whims of the aged, such as permitting them to smoke 
or use alcohol This, coupled with the maintenance of the nutritional 
slate, active exercise (whether it be in the form of bed exercise-* or com- 
plete ambulation) and the use of fluids and blood, is the keystone of the 
care As has been emphasized at the outset of this article, fluid and 
electrolyte replacement and correction of any anemia are jirobleras of 
the postoiierative period. 



THE MEDICAL RISK IN PATIENTS ^VITH TROCHANTERIC 
FRACTURES OF THE FEMUR TREATED BY 
INTERNAL FIXATION 

George Hajimoxd, M.D., F.A.C.S, and 
Joseph B. Cady, M.D., F.A.C.P. 

Since a large majority of the trochanteric fractures occur in patients 
over 60 years of age, it is only natural that serious associated diseases 
will greatly affect the prognosis in many eases. The occurrence of a 
serious femoral fracture with its attendant shock, pain and complete 
disability in a patient already debilitated by advanced age and by sys- 
temic disease is not infrequently sufficient to precipitate a fatal termina- 
tion. However, efficient treatment of the fracture and prompt recognition 
and treatment of the associated diseases have resulted in a lower mor- 
tality in these cases. In this regard. It seems quite apparent that close 
cooperation between the internist and the orthopedist should be produc- 
tive of the best results. 

In recent years there has been an increasing number of trochanteric 
fractures treated by internal fixation rather than by continuous traction 
because of the improved results obtained by the operative method. The 
advantages of internal fixation ore early relief of pain, early mobilization 
and ambulation of the patient, decreased number of urinarj', pulmonary 
and joint complications, iraprovwl results in the fracture and a lower 
mortality rate. There is little doubt that following such fixation of 
the fracture these elderly patients can be treated in a manner which 
IS much more conducive to recovery. Tlie unfavorable effects of im- 
mobilizing such patients in traction or in casts have long been reco'mized. 
The benefits of the operation can be said to outweigh the added risk 
of the procedure, particularly if certain precautionary measures are 
taken. Here again the internist is called upon to judge the operability 
of the patient and to recommend therapy which will suitably prepare 
the patient for the operation and which will minimize the occurrence of ’ 
postoperative complications. 

In a recent paper' one of us has reviewed forty-five patients with tro- 
chanteric fractures of the femur treated by internal fixation from an or- 
thopedic standpoint. It is the purpose of this paper to analyze the same 
group of patients, with the addition of fifteen more recent cases from a 

From the Sections of Orthopedic Surgery and Cardiology, Guthrie Clinic and Robert 
Packer Hospital, SajTe, Pennsylvania. 
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medical standpoint. The incidence, type and management of seriou'. 
coexisting disease and the effect of such disease upon the morbidity and 
mortality will be reviewed. 

Between October 31, 1944 and February I, 1948, sixty patients with 
sixty-one trochanteric fractures were treated by internal fixation The 
average age of these patients was 74, the youngest being 45, and the 
oldest 99 years of age Table I presents the age incidence by decades and 
shows tliat 87 per cent of the patients were 60 years of age or over The 
ratio of females to males was exactly 3 to 1 One patient had bilateral 
trochanteric fractures 


T\BLE I 

Age Incidence of Tbocii\ntebic Fa\cTijBFs iv Decides 


Decade Number IVr Cent 

40-49 8 3 

fiO-39 d 10 

60-C9 10 17 

70-79 IS 30 

60-80 88 37 

90-99 8 3 

Total C() 100 


PREOPEnATIVE MANAGEMENT 

Immediately after admission to the hospital and after suitable x-ray 
films of the hip have been taken, the patient is placed in 8 pounds Bussell 
traction This traction relieves most of the pain, reduces the vast ma- 
jority of tlic fractures, but still allows frequent quarter turns of the 
patient, which is important in preventing pulmonary congestion and 
rlecubitus ulcers 4Yith the fracture under such control, a careful .study of 
the patient is made All patients are seen by a medical consultant, and 
ncccssarj- prcopcrativc therapy is begun for any associatctl disease and 
for the iirevcntion of complications This preoperative preparation is 
carried out as rapidly as possible m> that the operation is not unduly 
delajed As a nile the operation can be done within forty-eight hours of 
Uie patient’s admission 

Coexisting disease has not been a contraindication to operation in our 
patients It is our feeling that the advantages of operative fixation are 
e^ en more definite in the case of the poor risk patient and that the pro- 
cedure should most certainly be earned out if at all feasible. 

From a canlhac standpoint, many of the patients were in verj- poor 
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condition. All of the older patients had variable grades of generalized 
arteriosclerosis. Forty-six patients (77 per cent) had demonstrable 
cardiac disease. Cardiac functional capacity* was graded in Class I in 
fifteen patients; Class II in sixteen cases; Class III in twelve, and Class 
n’ in three cases. From this cLassification, it is apparent that in thirty- 
one cases (52 per cent) .some degree of congestive heart failure was 
present. Twenty-seven of these patients were digitahzeil at some time 
during hospitalization. Twenty-six had clinically demon.strable cardiac 
enlargement; ten had evidence of aortic sclerosis and calcareous aortic 
stenosis; and sixteen had mitral insufliciency. Auricular fibrillation was 
noted in only three cases and exlrasyslolic arrhythmias were observed in 
seven. A history of angina pectoris was present in eight patients. The 
systolic blood pressure exceeded 150 mm. of mercury in thirty-nine 
instances, and diastolic prc.ssure exceeded 90 mm. of mercury in thirty- 
four cases 

In addition to cardiac defects, many of the patients had other as- 
sociated conditions, fourteen patients had hypochromic anemia; nine had 
renal insufficiency; seven had diabetes melhtus; tliroe, senile dementia; 
three, pernicious anemia (two of whom had combined degeneration of the 
spinal cord) ; tliree patients liad old cerebral tliroraboscs with hemiplegia ; 
and many had variable degrees of obesity, dehydration and hypopro- 
teinemia. Other diagnoses in single cases were bronchiectasis, asthma, 
multiple sclerosis, central ncr\'ous system syphilis and active duodenal 
ulcer. There were only five patients (8 per cent) who could be considered 
normal healthy individuals aside from their fractures. 

The foregoing makes it apparent that medical appraisal of this tj^pe 
of orthopedic patient is essential. Tlie cardiac and metabolic defects 
must be recognized and correction begun prior to an open reduction of the 
fractures. In our opinion nothing is sacrificed by delaying operation until 
a start can be made toward the control of these coexisting diseases, and 
this period of delay Ls time well spent as far as the patient’s prognosis is 
concerned. 

Many medical conditions may be present which will not interfere with 
the operative fixation of tlic fracture. However, there are a group of 

• The New York lle.irt Association dassification of p.-itients with diseases of the heart: 

Class I Patients with cardiac disease and no limitation of physical activities. 
Ordinary phj'sical aclivily does not produce discomfort. 

Class II. Patients with slight hmilatioQ of physical activity, who are comfortable 
at rest but develop symptoms with ordinary activity. 

Class III. Patients with marked limitation, in whom sjTnploms develop with less 
than onlinar>’ phjsical activities. 

Class IV Patients who arc unable to carry on any physical aclivily without dis- 
comfort. SjTnptoms of cardiac insufficiency are present even at rest. 
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di^ca«es which will, unless controlled, definitely increase the operative 
risk and influence postoperative recovery Among such conditions are 
severe congestive heart failure, uncontrolled auricular fibrillation, un- 
controlled diabetes, dehydration and severe grades of anemia We feel 
that these require preoperative attention, and it has been our custom to 
institute immediate measures to correct these ubnormal states 

THE OPERATION 

Although the operation per se is not one of great magnitude, it is 
extensive enough when one considers the general condition of many of 
the patients For this reason and because of the many pitfalls incident to 
the internal fixation, the procedure should not be unilerestimated We 
have found that the patients do belter if they receive u blood transfusion 
dunng operation 

The patient is brought to the operating room m be<l and in Russell 
traction, and manual traction is maintained while the patient is trans- 
ferred to the operating table and during operation This part of the pro- 
cedure 18 carried out with care so that the reduction of the fragments 
obtained by the preoperative traction is maintained and no manipulative 
reduction is as a rule necessary before or during the operation This step 
ser^’es to reduce the amount of anesthesia required anti to dimmish the 
amount of operative trauma. The majority of cases need no or only slight 
operative adjustment of the position of the fragments when such a 
regimen is followed. 

Since none of these patients is considered a good surgical risk, the 
choice of anesthesia is important Freoperative medication usually con- 
sists of 50 to 75 mg. of demerol and 0.3 mg of scopolamine Local anes- 
thesia is used routinely and, as it is bemg injected, general anesthesia is 
induced with small amounts of a mixture of pentothal and d-tubocurarine 
given intravenously. Nitrous oxide and physiological amounts of oxygen 
are then administered. The local anesthesia greatly reduces the amount 
of the other anesthetic agents necessary, and the pentothal-ciirare mix- 
ture makes a light nitrous oxide anesthesia effective This combination 
has setwed admirably. It has an advantage of being nonexplosive, thus 
permitting the use of electrocoagulation for hemostasis The patient is 
usually awakening as tlie operation is finished. liy using a combination 
of local, intravenous and inhalation anesthetic agents, it is possible to 
achieve a satisfactory anesthesia by the use of small amounts of each 
agent, thereby avoidmg the depression usually produced if only one 
general anesthetic agent is used. 

If desired, it is entirely possible to do most of the operation under local 
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uiicsthesia, except for the actual bone work which usually requires a 
small amount of inhalation anesthesia such as nitrous oxide and oxygen. 
TOiatever anesthetic agent is used, these patients, for obvious reasons, 
should be awake soon after the procedure is completed. 

The details of the operative procedure have been fully described in a 
recently published paper and are not essential to this discussion. Suffice 
it to say that the lateral subtrochanteric femoral cortex is exposed 
through a 6 inch lateral incision made from the tip of the greater tro- 
chanter downward. The exposure is extended so that the anterior aspect 
of the fragments is visualized. The reduction is verified. Under x-ray and 
visual control, a Smith-Petersen nail is inserted from a point one inch 
below the greater trochanter upwarti and inward through the neck and 
into the midpoint of the head of the femur. The inner end of the nail 
should not extend beyond this point so that intrusion of the nail into the 
hip joint will not occur as the fragments shorten in the healing phase. 
A Thornton plate is then attached to the head of the nail and to the shaft 
of the femur by a bolt and screws. In our experience the two component 
parts of this internal fixative agent have never unfastened with sub- 
sequent loss of fi.xalion. The wound is then closed. The patient is placed 
in bed without any external splinting. 

POSTOPERATIVE CARE 

The patient is allowed bed freedom and change of position is accom- 
pli.shed every two hours. If necessary, the fluid intake is supplemented by 
intravenous therapy. The patient may be placed in a wheel chair at 
regular intervals, if the general conditions warrant this mobilization. 
Crutch walking without woight-bcaring upon the involved extremity 
IS allowed from two to three weeks after operation. Weight-bearing upon 
the fractured hip is not allowed until bony union is demonstrable in the 
roentgenograms, which occurs about four months posloperalively in 
the average case. 

There are many patients who need the combined efforts of the or- 
thopedist, internist, the nursing staff and dietitian to promote rccoverj'. 
.Vnorexia is an almost constant problem and, if neglected, will lead to 
hypoproteinemia, poor wound healing, decubitus ulcers, anemia and 
weight loss. Special diets, supplemental amino acids and proteins and 
whole blood transfusions are most often used to compensate for a failure 
of proper food intake. Congestive heart failure and renal insuffieiency 
demand daily supervision because a few days’ neglect may be disastrous. 
Similarly, diabetes requires very careful management, since the trauma, 
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operation and cnforcetl invalidism may seriously upset an otherwise 
easily controllctl diabetes. 

A number of the patients in this scries were given dicumarol postopera- 
tively to prevent venous thrombosis It has recently become our practice 
to use anticoagulants in a selected group, basing our selection upon the 
patients’ reactions to the hepann tolerance test ileviscd by do Takats * 
Although clinical proof of its appbcabihty lias not been established as yet, 
we have hopeil that this test would help us choose those patients who 
would be most likely to develop intravascular thromboses and subsequent 
pulmonary emboli. In patients so trcateil, we have not observed un* 
toward reactions or pulmonary infarctions We believe that the use of 
dicumarol is a worthwhile addition to the general medical and supportU'e 
management of this class of patients, even though the technic involves 
more careful obscrv’ation of the patients and the necessity of frequent 
prothrombin time determinations 

CONfPLICATIOXS 

There were nutnerous complications that developed m those patients 
^\Iio survived Twelve patients developeil pulmonary rales and were 
prevented from developing congestive heart failure by digitalization and 
the administration of mercurial diuretics Bronchopneumonia occurred in 
four patients and pulmonary embolism in one. Twelve patients developed 
urinary complications .such as cystitis and incontinence, the latter 
frequently requiring an indwelling calhelor to prevent decubitus ulcers. 
Cerebral complications such as mental confusion sufficient to interfere 
with optimum treatment occurred rather often If the hemoglobin fell 
to less than 65 per cent, whole blood transfusions were given Fifteen 
pntients receive*! 23 pints of blood after operation Only one patient 
developed thrombophlebitis of the saphenous system Acute parotitis 
was noted ui one instance In spite of taking immediate mca-sures for 
Uieir prevention, seven patients <leveloped decubitus ulcers These 
ulcers were trcateil variously, the most inii>ortnnt points in management 
being the relief of jiressure by mobilization and ambulation and active 
attention to diet, particulary protein supplements 

RESULTS 

Fifteen (25 per cent) of our patients died in Uie hospital A study of 
Table 2, which presents an analysis of the dcatlis, forcefully cmpliasizes 
the magnitude of the mwlical problems presented by this group of pa- 
tients. Tlie average age of those who died was 80 years, as compareil to 
the avcnige of 72 \ears of age for those who hveil Of these fifteen pa- 
tients, six die<l within the first two weeks postoperalively, four died 
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within the third and fourth weeks postoperativcly, two died in the second 
postoperative month, and three died in the third postoperative month. 


TABLE 2 

Analysis op Deaths 


i 

Sex 

Age 

; Cause ol Death 

Hos- 

pital 

Dijs 

Days 

Po't- 

oper- 

ative 

Comment 

' 

r 


! CoDgestis-e heart failure 
Hipertensjse anii Arleniv 
erterotie heart disease vith 1 
hj-postatiern^utnonia ! 

88 

86 

Confusion and depression for weehs be- 
fore admission, and progieasnely worse 
after injurj* wnth progressue debility 
and failure in spiteof treatment. Unable 
to be out of bed. 

2 

1 

F 

S8 

Corife*lise heart failure 
Arterioaelerotic heart dis- 
ease uith corooary seleroeu 
and nephroaeleroais 

33 

3t 

Grade III congestiie failure present on 
admission Progressed in spite of treat- 
ment 

3 i 

M 

83 

.XrteriQscteTotie heart dis- | 
esse with ealesreous nilral 1 
rnsuffieiencj". eeiTre anemia 
and nephrnerleroeis uilh 1 
renal inaufReienc]'. 


27 

Blood urea nitrogen 63 mg per 100 ec on 
admiasicn Progreasiie lethargy and 
stupor Tenniaaf multiple pulmonary 
emboli found at autopsy, and severe 
nephrceclerosis. 

< 

F 

80 

Arlerioselerotie heart disease 
aith auricular (tbrillation 
and eongeatiie failure 

7 

3 

Developed auricular fibrillation fire 
daj'a after admission (one day poetoper* 
atnely), with nnconttoUable left ren- 
tneuW failure, and died tn o daj-a later. 

9 

‘ F 

80 

1 

1 Hypetteoaise and arterio- 
1 sclerotic heart dieease with [ 
1 corenaty insufficiency and ' 
' probably coronary thmm- 

ID 

; ! 

i 

! 

7 ' 

j 

Uneventful course until twenty nunutes 
before death, when aha suddenly de- 
veloped a choking sensation with pain 
intheleftcbest AdtniuionECG showed 
marlced left axis deviation with evi- 
dence of chronic left v entncular strain 

5 ' 

F 

' 86 

H] pcrlcnsire and arteno- 
eclerotic heart disease with 
congeslire failure, diabetes 
and renal insufficiency 


19 

^dmi-cion blood pressure 230/110 with 
ceneralized ana-varca and senile demen- 
tia Kept alive by exceptional nursing 
care, but wuth ultimate gradual demise 

7 

M 

81 ! 

Rypertensii e and arteno- 
sclerotic heart disease with 
congestive failure, diabetes 
and renal insufficieoo 

12 

9 

Dehydration, uncontrolleii diabetes, 
congcstiv-e failure incontinence and dis- 
orientation Gradual failure after initial 
improvement 


F. 


Calcareous mitral insuffi- 
ciency with senile dementia, 
eongeetiie failure and by- 
poetatie pneumonia 

■ 29 

: 

Long history of senile dementia Unable 
to bo ambulated because of this, and 
gradual failure in a bedridden state. 

9 

F 

72 

Calcareous aortic slenofis 
with congestire heart failure, 
renal insufficiency and ds- 

II 

1 

Extremely obese diabetic with imtial 
blooilsugarStSmg perlOOcc andacido- 
sir Diabetes controlled, but blood urea 
nifrngcn soared to 219 mg. per 100 cc. 
Al»o h> pertensive 
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Operation and enforced invalidism may seriously upset an otherwise 
easily controlled diabetes. 

A number of the patients in this senes were given dicumarol postopera- 
tively to prevent venous thrombosis It has recently become our practice 
to use anticoagulants m a selected group, basing our selection upon the 
patients’ reactions to the hepann tolerance test devised by de Takats.* 
Although clinical proof of ita applicability has not been established as yet, 
we have hoped that this test would liclp us choose those patients who 
wouhl be most likely to develop intravascular thromboses and subsequent 
pulmonary emboli In jiatients so treated, we have not observed un- 
toward reactions op pulmonary infarctions We believe that the use of 
ilicumarol is a worthwhile addition to the general medical and supportive 
management of this class of patients, even though the technic involves 
more careful observatvon of the patients and the necessity of frequent 
protUtombm time determinations 

COMPLICATIONS 

There n'cre numerous complications that developed in those patients 
who survived Twelve patients devclopet! pulmonar>’ rales and were 
prevented from developing congestive heart failure by digitalization and 
the administration of mercurial diuretics Bronchopneumonia occurred in 
four patients and pulmonary embolism m one Twelve patients developed 
urinarj’ complications such as cystitis and incontinence, the latter 
frcquenllj* requiring an indwelling catheter to prevent decubitus ulcers. 
Cerebral complications such as mental confusion sufficient to interfere 
with ojitinium treatment occiirrc<| rather often. If the hemoglobin fell 
to less than 05 per cent, whole blood transfusions were given Fifteen 
patients received 22 pints of blood after operation Only one patient 
ilevclopcd thrombophlebitis of the saphenous system Acute parotitis 
was noted in one instance In spile of taking immediate measures for 
their prevention, seven patients developed tlecubitus ulcers. These 
ulcers were treated variously, the most important points in management 
being the relief of pressure by mobilization and ambulation and active 
attention to diet, particulary pnrtein supplements. 

RESULTS 

Fifteen (25 per cent) of our patients died in the hospital. A study of 
Table 2, which jircscnts an analysis of the deaths, forcefully emphasizes 
the magnitude of the meilical problems presented by this group of pa- 
ticnt^. The average age of those who died was 80 years, as compared to 
the aserage of 72 je.irs of age for those who lived Of these fifteen pa- 
tients, SIX diet! within the first two weeks postoperatively, four died 
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It is apparent from these stHtistics that ii patient with a trochanteric 
fracture treated by internal fixation Las an excellent chance for a good 
result if the odds for sun’ival are in his favor. 

SUMMARY AND CONCLUSIONS 

The prognosis in patients with Iroclianleric fractures of the femur 
depends to a great degree upon the medical risk involved. If these elderly 
patients can survive the hazards imposed by the fracture, its operative 
fixation and the early postoperative period, their chances of obtaining a 
good result are excellent. An analysis of this series of sixty patients sug- 
gests that the morLnlity can be minimized by adherence to the following 
principles of management: 

1 . Immediate control of pain and reduction of the fracture by traction. 
9 Rapid medical evaluation ami preparation of the patient. 

3. Operative fixation as soon as the me<lical status of the patient per- 
mits 

4. A wise choice of anesthesia. 

5. The use of blood transfusions. 

C Rigid internal fixation which permits curly mobilization and am- 
bulation of the patient. 

7. Continued medical supervision of the patient postoperatively. 
REFERENCES 

1 IIjnimoDd, G Trochanlcnc Fractores of the Femur Tr«ite<I by Internal Fixabon 
I’ennsylvamti JI. J. 5f-75a-766 (April) 1018. 

i deTnkats Gez.a: neparm Tolerance. A Test of Clotting Mechani$m Surg Gynec & 

Obsl. 77 31-89 (July) 1013 ’ ' 
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Audomen', upper, surgery of. anestlifsJa 
for, June, 831-840 
intravenous fluid therapy, June, 

preoperative preparation, June, 
831 

Ahdoniinal disease, acute, in ngeil, Oct, 
1301-1309 

neurologic lesions simulating, Oct, 
1185-1193 

masses, iirnlogic investigation, Oct, 
1103-1208 

pam, neurologic conditions causing, 
Oct, 1187 

Abscess, collar-button, Feb , 35 
diaphragmatic, surgical tnanagement, 
June, C85-C02 

of spleen, splenectomy for, June, 562 
palmar space, middle, Feb., 35 
perihepatic, surgical management, 
June, 685-602 
perinephric, Feb , 206 
peritonsillar, Feb, 89 
periurethral, Feb, 212 
retropharyngeal, Feb , 90 
subdural, acute, Oct., 1289-1297 
subphrenic, surgical treatment, June, 
690 

subungual, Feb , 31 
thenar space, Feb , 30 
Acetabulum, rim, fracture of, with dislo- 
cation of hip, sciatic paralysis in, 
-1«3. 973-977 
Acid burns of eje, Feb., 54 
Actinomycosis of neck, Feb, 6i 
Adenitis, eervic.il, acute, Feh , 60 
Vdenocarcinoma of nose, throat ami 
mouth. Aug, 1098 
papillary, of nosp, throat and mouth, 
Aug, 1098 

Adenoid remnants, Feh, 89 
Adenoma of breast, Feh , 90 
.Vdenoniatosis of colon, multiple, Oct , 
1171-1184 

Adrenal gland, tumor, urographic fiml* 
iDgs in, Aug, 1071-1078 
.\ged patient, acute abdominal disease 
in, Oct, 1361-1369 


elective surgery m, Oct, 1311-1330 
prostntisiu in, Oct, 1351-1359 
trwhanteric fractures of femur in, 
OA, 1371-1379 

Albumin-globtilio ratio in liver di'ease, 
June, COO 

Alcohol, effects, in prost.alic obstruction, 
Oct., 1152 

Alkali burns of eye, Feh , 54 
Alkaline pho*pbat.'ise Icscis in liver dis- 
ease, June, COO 

.Mkalbene tube anastomosis of severed 
arteries, April, 384 , 386 
Ambulation in prevention of pulmonary 
embolism, April, 349 
Ampulla of ^'oter, fibrosis, use of long 
T-tube in, June, 666 
Amputation in peripheral vascular dis* 
ease, April, 800 
of cervix uteri, Feb, 223 
Anal fissure, June, 790 
pruritus, June, 794 

Anastomosis of severed arteries, April, 
S7S-3S0 

war experience, April, 981-389 
Anesthesia, circulatory hazards, fe&, 
235 

for minor surgery, hazards, Feb , 228- 
240 

for upper abdominal surgery, June, 
831-840 

in trochanteric fractures of femur. 
Oh , 1374 

local, haz.irds, Feb, 237 
Anesthesia, spinal. See Spinal anee- 
theeia 

Aneurysm, Feb , 162 
arterial, intracranial, surgical treat- 
ment, .Ipnf, 396-401 
arteriosclerotic, Feb, 162 
mycotic, Feb , 163 

saccular, of left branch of hepatic 
artery, clinicopathologic conference. 
Feb , 267 

traumatic, Feb, 164, ^pn7, 388 
Angina, Ludvig’s, Feb., 62 
Anoscopy, lesions visible with, June, 795 
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Anticoagulants, ambulatory thempy 
with, April, 337 

in preventioa of pulmonary embolism, 
April. 3«, 333 

in treatment of venous thrombnais, 
April, 3i5, 331, 349 
surgical measures in patients receiving, 
April, 836 

Aorta, coarctation, resection for, changea 
of blocxl pressure during, .lug, 
851-859 

surgical treatment, April, 357 
Appendicitis, acute, in agesl, Oet , 1367 
Arm, plaster cast for, Feb , 253 
Arterial aneurysm, intracranial, surgicnl 
treatment, April, 396-401 
cmboleetomy, April, 302, 366-372 
embolism, Feb, 151 
emergencies, trauuvitic, acute, manage- 
ment, April. 373-880 
nar etpenence, Apnl, 3S|- 
389 

insufficiency, acute, Feb, ISl 
occlusion, gradual, Feb, 170 
spasm, segmental, associatesl nith 
stipracondj lar fracture of eltxin. 
April, 467-172 
thrombosis, Feb, 160 
trunks, traumatic interruption, Feb. 
159 

Arteries, contusions, Apnf, 38J 
lacerations, complete. April, 383 
incomplete, .Ipnl, 383 
severed, anastomosis of, April, 373- 
380 

equipment, April, 374. 376 
mattress suture technic, April, 373 
nonsuture vitallium tube technic, 
\pn1, 379 

■war experience. Apnl, SSI-399 
ligation of, results, Apnl, 395, 387 
nounds. nature of, in modern warfare, 
April, 391 

Arteriography, cerebral. Apnl, 403--411 
ArtenosderosLs, Feb , 170 
obliterans, foot pain in. Aug , 1083 
ArteriosAerolic aneurysm. Feb, 162 
Arteroepasm, traumatic, ipnl, 882 
Arteriovenous fistula, Feb, 166, April, 
388 


I Arteriovenous fistula, congenital, Feb ,166 
traumatic, Feb , 166 

I Arthritis of spine, abriominal pain id, 

I f)rf. 1188 

hypertrophic, ns cause of chronic 
backache. Off, 1238 
Vsciles, etiolog}, June, 721 
peritoneal button in management, 
June, 723 

treatment. June. 721-727 
Aseptic necrosis of head of femur follow- 
ing minor fracture of greater tro- 
chanter, Aug , 1025-1030 
Atelectasis, postoperative, after lobec- 
tomy. physiologic disturbances un- 
derlying. Aug. 871-888 
Atrophy of disuse, painful, iug, 1092 

I Autografts, nerve. April, 452 

lUck paiD, low, conservative treatment. 
Off, 12J3-1246 

due to minor injurj. manipulative 
I treatment, Ocf , 1245 

' lljckache, scute, causes and ireatinent, 

I Oc(. 1234. 1230 
I Hakes ililators, June, 6G2 
I R.ilanilis. Feb, 215 

It.anirs disease, splenectomy for, June, 
567 

Itartholm's gland, lesions, Feb, 227 
Beslsores See Decubilui uleert 
Bell's pals}, management, .Ipril, 442 
Bile ducts, benign strictures, repair, use 
of long T-tube m, June, 667 
common, caremoma, panereatoiluo- 
denal resection for, June, 761 
injunes, June, 649-658 
prevention, June, 651) 
treatment, June, 65 > 
malignant disease, use of Jong T- 
tube in, June, 667 

leakage after cholecj'stectom>, Apnl, 
505 

Biliary drainage, value and place m diag- 
nosis, June, 687-591 
fistula following gallbladder surgerj. 
April, 606 

tract, diseases, medical man-igement, 
June, 613-617 
symposium on, June, 559 
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BilUry drainage, .surgery of, aoesthesu 
for, June, 831 

injuries to bile ducts m, June, 649 
place of cboledochostomy in, June, 
C41-C17 

preoperative preparation, June, 
831 

Use of long T-tube in, June, 659- 
CC8 

Bilirubin test, serum, in liver diNen^e, 
June, 597 

urinary, in liver disease, June, 598 
Biopsy, endometrial, Feh, Si'll 

nf cervix in diagnosis of earcinoma, 
Feb., 

of liver, June, 601 

in portal drrhosis, June, 716 
of testis, Feb, 219 

of tumors of head an<i neck area, Feb , 
81 

of pharynx, FA , 93 
Bites, human, hand infections from, Feb.. 
40 

BLidder, catheterization, Feb, 307 
diseases, transplantation of ureters 
into rectosigmoid and cyslectomj 
in, Oet, 1909-1419 
foreign bodies in, Feb, 181 
injuries, Feb, 909 
suprapubic puncture, 9U9 
Blepharitis, 48 

Blood pressure changes during resection 
for coarctation of aorta, Avy , 851- 
859 

pressure cuff in wounds of band, 9 
vessel surgerj , symposium an, April, 
979 

Body, plaster cast for, 957 
Bone grafts, iliac, m chronic osteomyeli 
tis, June, 843 

Bonel movement after bepato-biliar; 
surgery, April, 603 

Brain, aneurysms, surgical treatment, 
.Iprif, 396-404 

arteriography of, April, 403-411 
hemorrhage, intracerebellar, spontane 
ous. surgicnl treatment, April, 419- 
415 

tumors, metastatic, June, 805-810 
Branchial cleft r}«ts, 04 


Breast, oircinoma. See Carcinoma of 
breast 

examination, Oct , 1979 
tiunors, benign, FA, 95-114 
treatment, Feb., 101 
Bromsulfalein test in liver disease, June, 
593 

Bronchial function, disturbances after 
lobectomy, Aug , 877 
Bronchopleural fistula after lobectomy, 
Aug , 883 

Brondius, foreign bodies in, Feb , 179 
Buerger’s disease See Thromboangiilts 
obltterane 

Bulb suture of nerves, April, 430 
Bunions, Feb., 19S 
Burning feet, Aug, 1084 
Bums, blood transfusion in, Oct , 1303 
fluids in, Oet., 1301 
local therapy, Oet., 1801 
methods of removing slough, Feb, 128 
of eye, Feb , 54 
of eyelids, Feb , 54 
plasma in, Oct, 1303 
pressure dressings in, Oct , 1304 
skin grafting in, Ocf, 1305, 1307 
treatment, present status, Oct, 1909- 
1319 

whole thickness, local treatment, Feb , 
195-133 

Bursa, nasopharyngeal, Feb , 94 
Button, peritoneal, U'«e, in ascites, June, 
793 

CsLCiusi in cholcmic hemorrlinge, Aug, 
496 

Calculus, salivary, Feb , 66 
urethral, Feb, 213 
Calluses, Feb , 909 

Capsular operation for parkinsonism, 
end results, April, 390-395 
Carbuncles of neck, Feb , 60 
Carcinoid tumors of small intestine, Oct , 
1149 

Carcinoma, basal cell, Feb , 70 
epidermoid, Feb , 80 
^ bladder, transplantation of ureters 
into rectosigmoid and cj'stectomj in. 
Oct, 1910 

of breast. Oct, 1977-1288 
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Carcinoma, chrome cj-itic ma«liti'4 awl, 
Feb , 109 

diagnosis, Od , H77 
surgical treatment, Ocl , 1581 
of cervix uteri, biopsy m, Feb , 25i 
of colon, age factor, .Iprif, 531 

resection of, ^pril, 525, Od, 1159- 
1170 

surgical management, Oil, 1159- 
1170 

of eyelid, Feb , 49 
of gallbladder, June, 6C9 
of lip. Feb, 78 
of liver. June, 67J-C78 
primary, June, 673 
secondary, June, 673 
of neck, metastnlic, Feb , 66 
of panere.as head, palliative operative 
procedures, June, 763 
pincre.itoduoden.ll resection for, 
Ju7ie, 761 

of prostate, Od , 1353 
of rectum, Od , 1168 
sigmoidoscopy m, June, 797 
(>f skin, feb , 78 
of small inteslme, Oct , 1149 
of thyroid gl.inil, exophthalmic gcuter 
and, association of, dug , 935-934 
Cardiic arrest in .mesthesia, Feb, 433 
Cardiovascular complications m hepato- 
bili.iry surgery, April, 500 
Cartilages of knee, lesions, Oef , 1559 
Casts, plaster, technic of applKsition. 
teb, 54t-40l 

Cataract surgery- m young diabetic, 
April, 508-315 

Catheter, passing, m urethral or bladder 
injuries. Feb, 410 

Cathelenz.ilion of bladder, Feb. 407 
Cauterization of cervix, Feb, 553 
Cecum, volvulus of, Aug, 953-903 
Cellulitis, f,ici.il. Feb . «s 
Cepbaliimholesterol flnecuhtion le»t in 
liver duease, June, 593 
Cerebell.ir hemorrhige, spontaneous, sur- 
gical treatment, .Ipnf, 415-113 
Cerebral arteriography. -Iprif. 403-111 
Cervical adenitis, acute, Fr6, CO 
cysts, htcral, teb, 64 
Iraphadenitis, chronic. Fr6. 60 


Cervix uteri, amputation, Feb , 255 

biopsy, in diagnosis of carcinoma, 
Feb. 222 

cauterization, Feb , 255 
conization, Feb , 255 
dilatation, Feb , 221 
Chalazion, Feb, 48 
Cholangiography, June, 605-611 
Cholecystectomy, bile duct injuries m, 
June, 649 

for acute cholecystitis, June, 630 
postoperative care, .Iprif. 499 
Cholecystitis, acute, June, 633-639 
diagnosis, June, 571 
early operation m, advantages. June, 
633 

m ageil. Od , 1302 
chrome, diagnosis, June, 369 
gangrenous, clinical and pathologic 
study of 100 cases. Aug, 079-998 
medicnl management, 7unr. 013 
CJiolecystographv m chrome cholecysti- 
tis and cholelithiasis, June, 570 
Cholecyslostomy for acute cholecystitis, 
Jiinr, 636 

Chnle<locho«lomy, indications for, June, 
644 

place of. tn surgery of biliary tract, 
June, 641-647 
technic, June, 645 
Cholelithiasis, diagnosis, June. 569 
preoperalive and postoperative treat- 
nienl. .Iprif, 493-507 
surgical treatment, June. 627-632 
choledochostoray in. June, 611 
< holemichemorrhage, prophylaxis, April, 
496 

Cholesterol and cholesterol esters, deter- 
minations, in liver disease, June, 
399 

Chondfopathy of patella, Od , 1259 
Choroid plexectomy for hydrocephalus 
ami hydrncephalas with meningo- 
cele. .Iprif. 416-451 
Chromic ncid head in epislaxis, Feb , 
KS 

Cilia in Iscrimal puneta, Feb , 49 
Circubluryr hszards in anesthesL,, fib, 
433 

CirctiincisMin, Feb, 214 
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Cirrhosis, portal, of liver, diagnosis and 
treatment, June, TIS-T'JO 
Clmicopathologic conferences. Cook 
County Hospital, Feh , 203-^74 
Clotting, venous, surgical management, 
April, 341-352 

Coarctation of aorta, resection for, 
changes of blooil pressure fluring. 
Au ^ , 851-839 

surgical treatment, -IpnV, 357 
"Coin” lesion, pulmon.iry, managenienl, 
OA, 1313-1322 
Colds, common, Feb . 87 
Colitis, ulcerative, chronic hepatic insufK- 
cieney and, relationship, June, 701 
Collar-button abscess, fell , 35 
Colon, carcinoma. See Carentoma of 
colon 

descending. re«ection of, Oct, 1107 
diverticulitis, dprif, 531 
in aged, Oct., 1366 
u itli old rheumatic heart disease and 
hepatitis, clmicopathologic con- 
ference, Feb , 263 
polyps. April, 531 
familial, diagnosis ami treatment. 
Oct, 1171-1184 

resection, for megacolon, Aug, 891 
Mikulicz pack in. Oct , 1162 
single stage, and anastomosis, tech- 
nic, Aprtl, 529 
fs two-stage, April, 537 
right, resection of, Oct, 1160 
sarcoma, April, 533 
age factor, April, 531 
surgery, modern trends, April, 519- 
540 

preopernlive and postoperative care, 
April, 519-540 
technical points, April, 529 
lr.»as\erse, resection of, Ocl, 1107 
Colpocentesis, Feb , 223 
Colpoperitoneoscopy, Feb , 225 
Colpofomj, Feb, 925 
Coma hepiticum following decompres- 
sion in obstructive jaundice, April, 
502 

Common duct, dr.iinage by long T-tube 
in biliary tract surgery, June, MO- 
COS 


Common duct, etploration, indications 
for, June, 612 
technic, June, 645 
injuries in biliary tract surgery, 
June, 619 

stones, recurrent, use of long T-tube 
in, June, 666 

Compression dressing in open wounds of 
hand, Feb, 11 

Congenital heart dise.ase, surgery of, 
-Iprif. 853-305 
Conization of cen-iv, Feb , 225 
Conjunctiva, diseasei, minor surgery of, 
Feb , 46 

hemorrliagcs, Feb , 52 
l.acerations, Feb , 52 
Conjunctivitis, acute purulent, Feb , 40 
allergic. Feb . 40 
gonorrheal, Feb, 46 
Contusions of neck, Feb, 39 
Cornea, ulcer, eerpentic, Feb, 55 
Corns, Feb , 202 

Corrosives ingestion of, p>]oric stenosis 
following, Aug , 1041-1056 
Cough in prevention of collapse after 
lobectomy, Aug., 882 
Cullen’s sign in acute pancreatitis, June, 
743 

Cur.are, u«e with spinal anesthesia, June, 
831 

Curettage, cervic.il, Feb, 222 
endometrial, Feb , 222 
Cutis grafts in repair of incisional ami 
recurrent hernias, April, 517-524 
Cj’anolic heart disease, congenital, April, 
361 

C^Imdrom.ss of iio^e, throat and mouth, 
.l«g. 10S7-11{)6 

Cjsteclomy with trnnspl.mtnlion of 
ureters into rectosigmowl, Ocl , 1209- 
1219 

Cystic hygroma, Feb , 66 
Csstilis, interstitial, transpi intation of 
ureters in, Ocl. 1913 
tulierculous, transplantation of ureters 
in, Ocl, 1213 

Cjslosarconia phslloides of brc.ssl, Feb, 
98 

Cyslostomy, suprapubic, Feb , 209 
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Cysts, cervical, lateral, FA , 64 
epidermoid, of left palm with Dupny- 
tren’s contracture of hands and ri^t 
foot, Avg, 1031-1039 
of kidney, serous, dyspepsia and, 
June, 785-792 

of spleen, splenectomy for, Jbm, 562 
pancreatic, June, 75S-760 
sebaceous, Feb, 69 
thyroglossal duet, F*h , 63 

D\vis grafts, Fth , 116 
Deafness, Lempert fenestration opera- 
tion in. present status, June, 801-804 
Decubitus ulcers, care and prevention, 
Aug , 925-933 

conservative treatment, .Ib?., 926 
method of simple excision and 
sliding surgical closure, Aug. 
827-831 

surgical treatment. Aug, 927 
Dementia praeeox, prefrontal loholomy 
m, Junr, 812 

Be Quervain’s disease, June, 817-820 
Diabetes mellitus m young persons. 

cataract surgery lo, ^fnl, 508-512 
Diarrhea, septic, after cbolecjslectomy, 
April, 505 

Dicumarol in prevention and treatment 
of venous thrombosis and pulmonary 
embolism, April, 327, 349 
in trochanteric fractures of femur. 
Oct, 1376 

rectal route, Apnt, 338 
Diet, preoperative, in jaundice, June, 620 
Dilatation of cervix uten. Feb , 224 
Dilators, Bakes, June. 662 
Dislocation of toe, Feb , 200 
Diverticula, duodenal, use of long T- 
tube in common duct in, June, 66H 
Diverticulitis of colon, Apnl, 534 
in agesl. Off . 136fi 

with old rheumatic heart disease and 
hepatitis, elmicopalhologic confer- 
ence, Feb, 261 

Diverticulum. MeckeU’. complications, 
in infants and children. Oct , 1221- 
1231 

inflammation and perforation in, 
Orl. 122* 


Ductus arUnosus, patent, surgical cor- 
rection, April, 854 

Doodenal drainage, value and place in 
diagnosis, June, 587-591 
fistuia following gallbladder surgery. 
April, 507 

ulcer, resection for, use of long T-tube 
in common duct in, June, 667 
xuTgieal iTentment, Oct , 1125 
vagotomy for, comparison of results 
with other methods. Oct, 1126 
Duodenum and head of pancreas, resec- 
tion of, technic. Jun#. 761 
diverticula. a‘<e of long T-tube m com- 
mon duet in. June. 668 
Dupuylren's contracture of hands and 
Mjdit foot, epidermoid cyst of palm 
nith. Aug. 1031-I0J9 
Dyspepsia and serous cvsts of kidney, 
June. 785-792 

EcThonox, Feb , 49 
Elbow, fractures, supraoondyUc, wgman- 
lal arterial spasm associated with, 
.Ipnl, 467-472 

Elective surgery in aged, Orl , 1341-1350 
Electrocautery in epislaxi*. Feb , 83 
Electrocoagulation method in obstruc- 
tive jaundice, Aug. 497 
Embolectomy, Feb , 155 
arterisl. .4pr,l, 302, 366-372 
Embolism, arterial, Feb , 154 
pulmonary, anticoagulant prophylaxis. 
Jpnl. 323, 333 
management, April, 324-430 
Emphysema of eyelids, Feb . 52 
Endomelrialhiopsy, Feb , 224 
Entenlis, pseudomembranous, acute, 
following intestinal surgery, Aug, 
999-1023 

regional, diagnons, Oct , 1139 
medical treatment. Oof. 1141 
surgical treatment, Od , 1139-1147 
segmental, diffase, Oct , 1144 
Enterocolitu, pseudomembranous, acute, 
following inteslmsl surgery, Aug, 
999-1023 

Entropion, spastic. FA , 51 
Eosinophilic granuloma of skull. Aug. 
1057-1069 
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Eosinophilic granuloma of skull, report 
of 4 aiseb, s\ltli 5 year follnw-up, 
.lu(?,1060 

Epidermoid cyst of left palm mth Dupuy- 
tren’s coutracture of the hands ami 
right foot, Ati^ , 1031-1039 
Epididymitis, gonorrheal, Fth , 1417 
nonspecific, Fe6 , 218 
tuberculous, Feb , 218 
Epispadias, transplantation of ureters m, 
Oct , 1213 
Epistaxis, Feb , 82 
Epithelial horns, Feb , 77 
Eponychia, Feb , 31 
Erj thromelalgia, Aug , 1084 
Esophagus, foreign body in, Feb, 179 
varices, June, 729-732 
Exophthalmic goiter, carcinoma of thy- 
roid gland and, association of, Aug. 
935-933 

Exostoses, subungual, Feb, 19S 
Exstrophy of bladder, transplantation of 
ureters into sigmoid and cystectomy 
in, Oct , 1209 

Extensor tendons of fingers, repair of 
Ocf , 1337 

Extraocular muscles, imbalance, surgical 
treatment, physiologic aspects, Aug , 
801-869 

Eye, burns, Feb , 54 
foreign bodies m, Feb , 33, 179 
minor surgery of, Feb , 40-55 
muscles, imbalance, surgical treatment, 
physiologic aspects of, Aug, 8fil- 
8G9 

perforating injuries, Feb., 32 
Ej’elids, infections, Feb , 47 
diseases, minor surgery, Feb , 47 
trauma, Feb , 51 

Fsce, tumors, benign, /V5 , 69 
Fadal paralysis of otitic origin, repair of, 
^prif, 433-445 

Fallot's tetralog}', surgical treatment, 
April, 861 
Felon, Feb , 32 

Femoral hernia in aged, Oct , 1364 

\ein. ligation, in venous thrombo»i>.. 
ipnl. 39=>. StR, 350 


Femur, fractures, trochanteric, treatment 
by internal fixation, medical risk in, 
Oct, 1371-1379 

he.id. aseptic necrosis, following minor 
fracture of greater trochanter, Aug, 
1023-1030 

Fenestration operation, Lempert, present 
status, June, 801-804 
^^broAdcnoma of breast, Feb , 98 
Fingernail, foreign body under, Feb , 174 
Fingers, extensor tendons, repair of, 
Oct . 1337 

flexor tendons, repair, Oet , 1327, 1329 
fractures of, Feb , 191 
subfascial infection, Feb , 33 
Fissure, anal, June, 796 
Fistula, arlenosenous, Feb, 166, .IpriY, 
388 

l)iliar>'. following gatlbl.'idder surgery, 
Apnl, 50C 

broncjiopulmonary, after lobectom}’, 
/fug, 883 

duodenal, following gallbladder surgery, 
.lyrii. 507 

gastrojejunocolic, deficiency disease 
due to, Aug , 908 
IhjTogiossal duct, Feb , 63 
vesicovaginal, transplantation of ureters 
in, Ocf.. 1213 

Rexor tendons of fingers, rep.iir of, Ocf., 
1527 

of wrist, repair of, Ocf, 1335 
Fluids, intravenous, in upper abdominal 
surgerj’, June, 832 

Fool and hands, Dupuytren’s contracture, 
epidermoid cyst of palm with, , 
1^1-1039 

minor surgery, Feb, 196-203 
pain, diagnosis in, Aug, 1071-1086 
Foreign bodies, Feb, 174-181 

as respiratory hazard in anesthesia, 
Feb . 233 

meje.Ffh, 53, 179 
in nose, Feb , 87 
in urethra, Feb, 213 
management, Feb., 174 
prevention, Feb , 181 
Foreskin, redundant, Feb., 214 
Frartiue-dislocations, Frh., 193 
Frarture-spnnns, Feb. 192 
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Fraclum, nsinor, Feb , 190-193 
of aeet-ibular Tiia ‘with disiocslion 
hip, sciatic pata^\3is m, Aug , S73-977 
of elbow, supraccjwljiaf, segmental 
aflffial spasm as^ociateit uilb. <tpri{, 
iC7-475 

of fwDttf, Irochanlenc, ttratmenl by 
mternal fixation^ metiical sitb in. 
Oct. 1371-1379 

of Rreilef Iroebanler, esfptic ne<To»« 
of head of feuiwr folloumg. .lay. 
1(H5-1030 
of nose, Ftb , SS 
iJ pbniangM, Feb, 191 
of toe, Feb . 600 
of xertebral bodies, fM , Kid 
sufuKrwsfeaJ, Feb » 191 
Funincles. nasal, Feb , fiS 
nfiieck,Feh,49 

r>M.Lauon9R< diseases, airule. JuAr. 
Gi3-<!39 

enel> opeeatiem »n. a<lv*nitge», 
Jhw, 633 
diAgDOSis, June, 

g-inpene of. cfi«n«l and pathologie 
ttwi> of IW cates. Aug . 979-irtS 
mediCBlra.iflagejDfnt, June, 0J3 
h,\{Irop<, June. 375 
mnejcNsw trubram). .Ipeif, 497 
peffofutnnl « lift Bpjjenifictfjs, June, S7i 

tilth interfialhibaryfi^luhi. Jane, 373 

torsion, June, 374 
liiwoTH, June, 6l»9'C7i 
f>en)Rn, June. 579 
wslipmnt. Junr, 571 
GaiUlow% <fKiRli'»ia, June, Ml 
impacteil. management. Ipeif. 490 
prroperatiie and piwloperalite treat- 
ment, Apnl, 4W--5117 
surpcal Irratmenl. June, 017-036 
<fSf?gnwe of gnWbiwWeTv ehnftai »bA 
pjthofope stuily of W ease', -luj, 
97&-99S 

Ca'lfectotos, p.irtia.1. gv-lfilu foffowiBfc 
.4 m7, 9G5-976 

liital. 'plenecloniy mclwfcj m June, 
566 

tlA'lnlis l«'ttf3»le«tom>. .lag, 9f<i- 

!ni 


Gastrointcstina) hemorrhage in portal 
hypertension, portacaval anastonJo- 
sufoe. .fpriA 679-6S0 
suegetj . eccipcMium on, flcf .1163 
iract, foreign bod>M m, Feb. !7» 
O.isfroie/anoctdKr fistaJ i, deficiencj dx 
ease due to, .t»y .903 
(laueher'sdi'ease. 'plenectomj for, June, 
{ *JT 

Glsnrlolar tumor* of i««e, throat and 
mouth, lug . lOST-HOG 

I ttfasstube •flSstnmo'Uof severed arler les, 
fpnl. SS», SS6 

fisnler. escopbth-vlmic. carcinonu of th>- 
rowl gUnd and. a-wocialion of, Aug, 
I B3*»'P36 

1 CMamerhe’il enufuncttvtia, Jeh. 46 
epididymitis, fth, il7 
(tout, .lug . 19!13 
Groftiof vinn,/‘f6 . U3-164 
Granuloms, eositinphilie, of shuil, i \ig , 
1057- IfiSO 

report of 4 rases, nuh 3 j«r 
f<d!on-lip. -lug . loco 
(•ra>-Turt>er s sign m scute pancmtiiis, 
, June. 745 

(fteaiie. injreleif. srcidentai. /Vft , 173 
<lvneeoh>gic »iitgerv, mmw, }tb, 'iJi* 
<47 

IlsUit valgus, feb, 193 
Hammer toe. Feb . 401 
Hviul, infeclionn, Ftb . 47-^5 
nesife spirjf/inc. Feb . 49 
Immwbile, f f6,*0 
major *7>.vcs?. leb ,S5 
minor space. Feb,Sn 
pnstuperntne care, feh, 43 
spfint, umversvl. Feb, 63 
tcmluiw, repair of, (kt , 13*3-1310 
aountl-s open, treatment. 4-66 
llimh and fret, Jliipuvtrrn s euntrse- 
tutra, ^idermoid cyst of palm with. 
Aug. 1031-1039 

' |{ra<{, ttttBon, saperfiaal, Feb. 69-Sl 
Heart disease, conpeTDlal. cjanotic, .IpnJ. 
4«J 

j vurgrrv of. Afiril, 353-365 

I IteebpalDfu), Irb, 6ll3. ,l»j , 1(IS5 
} liciirvigpoma of h«d »nd neeV. ftb , 76 
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Hematoma of nasaJ septum, Ftb, S6 
subungual, Feb , 197 

Hemolytic jaundice, splenectomy for, 
Jtmr, 563 

Hemorrhage, choleraic, prophjlaxis, 
.lpnf.497 

from Meckel's diverticulum, Oci , 

gastrointestinal, in portal hj'pertension. 
pwrtacaval anastomosis for, April, 
'279-^89 

inlracerebellar, spontaneous, surgical 
treatment, Jpnl, 41^-415 
nas.\l, Feb , Si 
rectal, June, 793-799 
subconjunctival, Feb , 5i 
Hemorrhoids, bleeding from, Jane, 794 
treatment, June, 795 
Ilepann in prevention and treatment of 
venous thrombosis ao(.l pulmonary 
embolism, .tprif, 3i3, 349 
Hepatic. See also Zirer 
Hep,\tie artery, left branch, saccular 
aneurysm, climcopathologtc con- 
ference, Feb , i67 

duct inj'uries m biliary tract surgery, 
June,(yi9 

Hepatitis, infectious, June, 693-700 
Hepato-biliary disease, preoperalive and 
postoperative treatment, April, 493- 
307 

Hernia, femoral, in aged, Oet., 1364 
incarcerateil, in ngeil, Od , 1365 
incisional, rep.»ir, cutis grafts, -Ipnf, 
517-3i» 

recurrent, repair, cutis grafts in. 
.tprif, 5X7-3i4 

strangulated, in aged, (ki., 1365 
Ilemialion of intervertebral disk, con- 
servative treatment, Oc/., li*4 
Herpes zoster, abdominal pain in, Ort, 
1188 

Hip joint, dislocation, with fracture of 
acetahul.ir nm, sciatic para!ys5« 
in. Aug , 973-977 
painful, causes, April, 474 

obturator nerve avulsion in, -IpriT, 
473-4Sl> 

Htppuric acid test in liver disease, -fune, 
601 


llirscli'prung’s di'Cti'C See Megaeolon, 
eongenital. 

Hoilgkm’s disease, neck lesions, Feb, 
67 

Ilomografts, nerve, .-Ipn?, 451 
Homologous serum jaundice. June, 696 
llonleolum, Feb., 47 
Horn.*, epithelial. Feb., 77 
Hydrocele of tunica v-agmalis. Feb, ilS 
Hydrocephalus, p.ilhologic physiology, 
.lpn7. 416-431 

treatment by choroid plcvectnmy, 
.Iprif. 416-431 

with nienmgocete, -tpri/, 416-431 
Hydrops of pllbladder, dtagno.»L-s June, 
373 

Hygroma, cystic, Feb. 66 
IlyTueneclomy, Feb , 4'?7 
Ilyperteaoon. essentia), comparison of 
results of Smitbwick operation and 
extensive thoracolumbar sympa- 
thectomy, .4pri7, 490-293 
portal, gndromtestinal hemorrhagedue 
to. portacaval anadomosis for, JpnY, 
479-2S9 

lLCi»(CUoit>c>s*couT for familml polyposis 
of colon, Of/, 1179, IISO 
Iliac bone grafts In chronic osteomyelitis, 
June, 823 

Ileocolitis, pseudomembranous, acute, 
following intestina] surgery, .iug., 
999-1023 

Imbalance of ocular tuuscles, surgical 
treatment, physiolopc aspects, Aug , 
861-869 

Incisional hernia, repair, cutis grafts in, 
.Ipn7, 517-324 

Infections of hand, Feb , 27-45 
of neck, Feb., 39 

I Inguinal hernia, repair, cutu grafts in, 
.4pn7, 519 

Injection treatment of hemorrhoids, 
June, 795 
of sprains. Feb . 1S9 
of \-arieose veins, Feb, 145 
complications, Feb, 150 
Injuries, arterul, emergency management, 
.4pn7,373 

in war, .tpn7, SS1-3S9 
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Injnnes, nerve, repwir of. recent propre~. 
\pn!, 446-455 
of bile duels. June, C49-65H 
of bladder. Feb , i09 
of eye, Feb , 51 
of neck, Feb , 56 
of testis, Feb , 516 
of urethra, Feb , 514 
Intervertebral disks, lesion-, ipril, 4>l» 
466 

conservative treatment, Oit 1444 
operatise procedure, .(prtt. 4bl 
Intestinal obstruction, acute, in a|te<I, 
Oct . 1363 

due to Meckel’s divertuniJum. thi. 
1448 

surgery, acute pseudomembranous en 
tenlis or enlerocol rt is f ullowinf:. - 1 «jt 
999~mS 

Intestines, small, milignant tumor- 
Ort, 114!>-U37 

resection of. gejuno-ileac insufficiensv 
foUowmg, lug, 907 
stricture, lejuno-ileac msuflloieiw s 
following, .lug, 9ii7 

Intm-abdominnl disease, neurologic le- 
ainns simulating, Ort,, ll^O-UO'l 
IntracereheU.ir hemorrhage, spont-»ne<**i' 
surgical treatment, April, 414-415 
Intracranial arterial aneurysms, stirgicil 
treatment, Iprif, 396-404 
Intr.spentoneal masses, irrologieinvr»lig4 
tion, Orl . 1195 

Inlrathonuic exlenaion of turnon U 
liver, June, 679-683 

Intravenous fluid iherapj in upper »1» 
dominal surgery, June, M4 
Intussusception due to Meckel's divertM 
Ilium. Ort. 1447 

JclxolCL cftlarrlul, June, Ii93-70H 
choledochostomj m, June, 644 
differential diagnosis, Juae. 575-591 
hemolj'tie, familial, splenectoms for 
June, 564 

homologous (crum, June, 696 
obstnietive, and hepatocellular, tatiora 
torj findings compareil. June, 594 
preparation for surgery in, June, 619 


I Jaundice regurgitation, June, 578 
retention, June, 578 
anrgical prophylaxis, April, 497 
Jejuno-ileoe insufficiency, lug, ‘)oa-fW3 
causea, Auff , 904 

relation to sprue syndrome Jug, 
003-943 

Joint mice m knee. Ort . 1254 

Kellfji procedure in bunions, Feb , 200 
Keratoses, seborrheic, Feb , 76 
semte or precancerous, Feb , 7(. 
IQdney, Qata, serous, dyspepsia anil 
June. 785-794 

ifiseasea Amdominal masses m, iirologic 
I investigation, Oct , 1403 

Knee joint, anatomy. Ocl , 1448 
internal derangements, Hiigniui*. Ort 
1454 

surgery of. Ocl. 1447-1475 
I phssiologx, Ort, 1251 

I I'SBOHiTORT aids in diagnosis of liser 
I disen-e, June. 593 603 

l.scFRsTioNs of coBjunetiva. Feb, 54 of 
I eyelids, /'e5 . 51 
of neck. Feb . 56 
i•lcnmaIpuncta. cilia m, /r5. 49 
strwture, Feb , SO 

, lAryngospasm m ane-thesia, /e5. 434 
, Isirjnx, foreign bodies in, feb, 179 
glandular tumors of .lug. I08K 
I ^g. plaster enst tor. Feb, 433 

Lempert fenestration operation, present 
status. June, 801-804 
I UTikemia, neck lesion* in. Feb . 67 
I Leukoplakia of lip, Feb, 77 

lavisite, eye injuries from, Feb , 54 
LagatiOD of femoral \ein in venous 
I thrombosis. ApnJ. 335. 348. 350 of 

I vaa deferens, feb , 440 
I lap, carcinoma, Feb , 78 
I gbndular tumors of, .4 ug , 1087 
I leukoplakia of, Feb , 77 

lapomaof headand neck, Feb , 68, 7i 

1 Liter, biopsy, June, GOI 

■n portal cirrhosm, June, 7l6 
carcinoma. June, 673-678 
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Liver, cirrhosis, diagiiusis uiui lre,ihM«*i«l 
June, 713-750 

diseases, diagnosis, hihoratnry aids 
June, 5a3-€03 
symposium on, 5.50 
urolopic investigation in. (tit, IlflW 
functional tests, June, 593 
in jaundice, June, 585 
in portal cirrhosis, June, 714 
insufliciency, chronic iJcerative cohtis 
and, June, 701 

following decompression m (ll>^lrlH 
tive jaundice, Apnl, 505 
tumors, inlrathoracic extension. Juur, 
079-083 

Lobectomy, early postoperative .»lele<- 
tasis after, physiologic disturlMiices 
underljnng, Aug, 871-888 
Inbotomy, prefrontal, indirations and 
resuUs m 470 patients, J imr, 8\VKH« 
Loose bodies in knee, Od ■ 1555 
Ludn ig*8 angina, Feh , G5 
Lung, “coin" lesions, nuinageiiieiil, 0>t. 
1313-1355 

xenlilatinn, after lohectoMl.^, disturb* 
nncee in. Aug., 871, 874 
Lymphadenitis, cervical, clirimic, 

R1 

tuberculous, Feb , 111 
Lymphosarcoma of neck, Feb , «*7 

spleen, sipleneclomy for, June, 
505 

Malignant tumors of small intestine, (M , 
lUI-llS? 

M.Tiiclelic .iciil in urinary tract infections. 
ft'M338 

Manipulation in acute Inn backachr due 
to minor injurj, Oci , 1545 
Masses, abdominal nrologie mveslig.i- 
lioii of, Oci, 1195 

>[astecloniy, radical, teclniic, Oci . 15H1 
M.-Lslitis, cystic, chronic, Feb, 105 
tre.alment, Feb, lOS 

Mastoidectomy, facial p.imJjsis foHon- 
ing, repair of, April, 439 
Mastoiditis, chronic, facial paralysis in. 
April, 445 

^Ialtrcs3 suture technic for seseml arter- 
les. April, S7R 


Mecholyl m congenital megacolon. Aug., 
8W 

Meckel's diverticulum, complications, 
III infants and children, Oci , 1551- 
1531 

iiiiLimm.itiun and perforutioii in, 
Oct. 1555 

Median nerve, repair, .Ipnf, 455 
I Meg.icojon, congenital, medical tre.il- 
' raent. .li/g , 800 

I resection of colon in, Aug , 895 

surgical treatment, Aug, 889-901 
! syinpiathectomy for, Aug , 891 
' Melanchnji.i, involution.il prefrontal lo- 
I Imtoniy in. June, 815 

i Melannma, subungual. Feb , I9S 

Meningitis. abilominaJ pnm in, Oct . 1 100 
MeniiigoccJe mtli hydrocephalus, choroid 
1 plexectomy for, 416-431 

Meubcectuiny, technic, Oct . 1565 
Meniscus, lesions, Oct , 1553 
Mikulicz p.ick. use. in resection of colon. 

Oct . 1165 
Miliuiii, Feb . 49 

Minor surgery, respoiisilnlities of, Feb, 

! 1-3 

I symposiuin on, Feb, I 

Mixeil (lunurs of neck, Feb , 05 
I nose, throat and mouth, Aug, 

1087-110»{ 

Moles of Jip.n! ami neck iire.i, Feb, Ri, 
74 

removal of, Feb , 75 
Molluscum contagiosum, feb, 49 
Moulb, malignant tumors of glandul.ir 
n.iture in, Aug. I087-II06 
Mucocl.isis (Pribram) in obstructive 
j.nindice, Aug , 497 

Muscles, evlraocular, iinbahince, surgical 
treatment, phvsiolnglc aspects, Aug , 
«6t-8<>9 

Muscular stains of back, Oct, 1535 
■ Mustard gas. eye injuries from, Feb , 
ot 

I Mycotic aneurysm, Feb , lh3 
Myiioiiin of breast, Feb , 99 

Vasal hemorrhage. Feb, 85 
septum, hcraatonw of, Feb , 86 
N'assiphary nge.sl biirs.i, Feb, 95 
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Xasopharyognscopes. Feb . Si, 93 
Neck, mfeclions Feb, 5fl 
jnjurie', Feb , 56 
nnnor s«rger\, Feb, 56-CS 
plastcf catt for. Feb , iyt 
liiKtors. Feb , 63, 69 

Neceo'i*, asepltc, of h^ad of femue foBoir- 
mg mincir fracture eJ griajee tro- 
chanter, Aug, 1023-1010 
Neohcniophstinmhep-vttvliilisr.x <ur^r.x. 
Jpril, SOI 

Nerte (nen'«). autogrift*, Apett, f52 

block, procaine, tn vaxoipaxm of vcnouj 
Ibrotnboox, JpriJ, S3i 
hotnografls, Aprtl, 450 
obturator, avulsion, m trcatnienl of 
painful hip, flpr-il, 473-4*0 
peripberat. repair of, nirb 
^pei/. 418 

pnmary and wrly ^wmlary 
suture, rlprif. 419 
recent progrcs?, April, 446-455 
suturing materials and oetbod-s 
rfpni, 443 

sciatic, traUDJatic parntysn. asawaled 
iritb fracture of rim of BcetaWum 
and <Jii!«»tion of bip. Aug, 9TS~ 
977 

secuoo* crushing of, in peripheral 
vascular disease. i4pr‘f|800 
Nestrafgifl. segmental, obdominai pain in 
Orf, 1187 

Neuritis, abdomionl pam m, Orf, HW 
Neurologic lesions siuiuklmg intra-nb- 
dornmal disease. Oct . 1185-1 J92 
Neurobsis, April. 449 
Neurosurgvr>. «X'nipo«iuin on, SOtt 

visual field studies in, April, 432-437 
Xfulroprtiia, splenic, splenertom) Uv, 
J'unr. 5Q6 

Nexus gammeiis, Feb.7i 

pigmented, of head and neck area, /eh, 
74 

of fleck, feb . 63 
sfra'berr}-. Feb . 7i 

Nonsulure sifalimm tul.e technic for 
sesereit arlenes, 4pr.f, 378 
N««e, foreign bodies, Feb , 67 
fractures Ffb, 86 


Ttwhgrsnl tumors of glandular nnlure 
m, .luj , 10S7-1100 
minor surgery, Feb , 82-8S 
Nosebleed. Feb , 82 

Novocain test in painful hip, April. 477 
Nucleus pufposiis, displaced, Oti , HU 

OftTfBsroB nerve avnilvion m treatment 
of painful hip joints, April, 473-486 
Operations, elective, in aged. Oct . 1341- 
1330 

Ophthalmologj , visual field siti.iips as 
anl in neurosupgery, .Iprd, 482 
Orchitis. Feh . 217 

Oscillograph for reconiing phjsiologic 
vanables during operations on m.an, 
.l«p, 631-839 

Ovteochondnlis dissecnns, 0.2, }2Si 
Ovteomyehli*, chronic, June, Ml-820 
Otitic facial paralysis, rcp.air of. April, 

Otitis medrn. scuir, fam) paralysis in. 
April. 442 

Otoaderoiis, Lempert fenestTation opera- 
tion m. present itatoa, /un«, 861-801 

P*(K. tusal. anterior, /"fk, Si. S5 
posterior, Ah, St, 83 
Pain, ebdotninal, neurologic conditions 
causing, Ort , 1187 

back. Ion, conservative treatment, 
Orf, 1233-1246 

foot, diagnosis in, .4wy, 1071-1086 
mltacUWe. prefronUl lohotomy for, 
June. 812 

therapy of. .tpriT. 484'4!)2 
threshold, Iprif, 4SfI 
I5i<nfu{ atrophy of disuse, .l«y , 10S2 
heel, 4»p, 1083 

hip }<nol, obturator nerve avulsion 
>*. -fpnf. 473-480 

phantom hmb, Ireatment, April, 481- 
483 

states, ehe.ii6cution, April, 4J!5 
l^bte. glaoduhf lunu.w of, Aug, JOSS 
I^lm. tendons, repsir of, Orl . 1333 
Palmer space, raiddle. absceas of, Feb , 
33 

Tab) Sec Paralpnt. 
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Pancreas, cysts, June, 753-7()H 

head, and duodenum, rc'cctioii of, 
technic, June, 7C1 
carcinoma of, palliative upentti\e 
procedures, June, 763 
Pancreatitis, acute, June, 741-751 
chronic relapsing, June, 733-740 
Pancreatoduodenal resection, technic, 
June, 7C1-775 
two-stage, June, 766 

Panhematocj'topenia, primary, splenec- 
tomy for, June, 566 

Papaverine in vasospasm of \enniis 
thrombosis, April, 334 
Papilloma of breast, Feb , 06 
of e^^eJid, Feb, 49 

Paralysis, nell’s, management, April, 
44» 

facial, of otitic origin, repair of, April, 
438-445 

Paraphimosis, Feb , 916 
Paraplegia, decubitus ulcers in, care and 
prevention, Aug, 915-033 
Parkinsonism, capsular operation for. 

end results, Aprd, 390-395 
Paronychia, Feb , 31 
Parotid gland, mised tumor, Feb, 6> 
Patella, chondropathy of. Ocl, t«49 
Patellectomy, technic, Oct , 1265 
Patent ductus arteriosus, surgical correc- 
tion, A}>nl, 354 
Pedicle grafts, Feb , 117 
Pencil, indelible, miutiea from, frh, 174 
penicillin in chronic osteomyelitis, June, 
821 

m hand infections, Feb , 30 
in open wounds of hanil, Feb , 15 
Penis, minor surgery of, Feb , 214 
Peptic ulcer, gastrectomj, subtotal, 
gastritis following, Aug, 965-972 
perforateil, m aged, Oct , 1367 
surgical treatment, Oct, 1123-1137 
vagotomy for, technic, Ocl, 1150 
Perforation of MeckePs diverticulum. 
Oct, 1222 

of peptic ulcer in aged, Oci , 1367 
Perihepatic abscess, surgical manage- 
ment, June, 685-602 
Perinephric abscess, Feb , 206 


Peripheral arteries, obstruction, Feb, 
154-173 

ner%cs, repair of, recent progress, April, 
416-455 

vascular disease, studies of, radioactiie 
sodium in, ^prif, 304-323 
surgery in, .Ipril, 294-303 
Peritoneal button, use, in a<cites, June, 
723 

Penlonitis complicating hepato-biliary 
surgery, April, SOI 
Peritonsillar abscess. Fell , 89 
Periurethral abscess. Feb, 212 
Plialanges, fractures, Feb, 191 
Phantom limb, painful, treatment. -IpriV, 
4S1-4S3 

Pharjngeal space infection. Feb, 62 
Pliarynit, minor surgery, Fell, 89-04 
lumors. Fell, 93 
ghndular, Aug, 1088 
Phlebeclom> for varicosis, 545-550 
PhWiography of lower e\tremily, April, 
541-544 

Phosp}iata<-e, alkaline, of serum in liver 
disease. June, COO 

Physiologic aspects of surgical treatment 
of imbalance of ocular muscles, Aug , 
861 -869 

disturbances underlying the develop- 
ment of early postoperative atelecta- 
sis after lobectomy, Aug, 871-888 
variables during operations on man, 
apparatus (or recording, with obser- 
vations on changes of bloo<! pressure 
during resection for coarctation of 
aorta, Aug, 851-859 
I'liysiology, surgical, symposium on, 
.tug , 851 

Plantar wart, Fe6 , 202; Aug, 1083 
Hasma in burns, Oct , 1303 
Plaster casts, technic of application, Feb., 
241-201 

Haslic procedures in peripheral vascular 
disease, ,4pn7, SOI 

Plexeclomy, choroid, for hytlrocephalus 
and hydrocephalus with meningocele, 
.IprJ. 416-431 
Polyps, nasal, Feb , 88 
of colon, Apnl,S3i 
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Polyps, familial, diag’nisisaml treatment, 
Oct, 1171-1183 

rectal, sigmoidoscopy m, June, 797 
Pontocaine solution for spinal anesthe<ti.», 
June, 83-1 

Portacaval anastomosis, observations on 
technic and postoperative care. 
April, 279-^89 

Portal cirriiosis of liver, diagnosis and 
treatment. June, 713-720 
hypertension, portacaval anastomosis 
for gastrointestinal hemorrhage due 
to, April. 279-289 
Porl-wme stain, Feh , 72 
Postgastrectomy gastritis, .-Iwj , 863-972 
Postoperative care ut carcinoma of breast, 
Ort , 1288 

in mternal derangements of knee. 
Oef . 1271 

in transplantation of ureters. Oil. 
1218 

in trochanteric fractures of femur. 
Ocf. 1873 

o! aged patients. Oil , 1316 
Posture, poor, as cause of backache. Oil . 
1243 

Prefrontal lobotomy, indications and 
results in 470 patients, June, 811- 
81G 

PreroedicatioD in upper abdominil siir 
gery, June, 832 

Preoperative care in carcinoma of breast, 
Ocl , 1280 

m transpLintation of ureters. Oil, 
1217 

in trochanteric fractures <>f femur. 
Oct , 1372 

of aged patients, Oct , 1346 
of prostatic patient, Oit , 1351-1359 
preparationmupperabdominal surgers, 
June, 831 

of jaundiced patient, June, 619-625 
Prepj lone spasm, habitual, June, 777-783 
Pressure dressings in burns, Oct , 1302 
Procaine nerve block m vasospasm of 
venous thrombosis, .IprrZ, 334 
Proctc«opy, lesions visible with, June, 
795 

Prolapse, anal and rectal, June, 794 


Prostate, carcinoma, Uit, 1333 

obstruction, effect of alcohol, Ocl , 1332 
preoperative appraisal and care, 
Oct. 1351-1359 

tcansurethral, transplantation of ure- 
tera after, Ocl ,1213 

ProUiiotnbiQ, time in liver disease, 
June, 600 

Pruritus, anal, June, 794 
m jaundice, treatment, June, 625 
Psydioneuntic, testicular compJaints in. 
Feb. 221 

P-^xboses, prefrontal lobotomy in, indi- 
catiom and results in 470 patients, 
June. 811-816 
Plerygium, Feh., 47 

Ptosis of spleen, splenectomy for, June, 
561 

ISiltnonary “com” lesion, management. 
Ort. 1313-1322 

embolism, anticoagulant prophylaxis, 
April, 325, SS3 
maiugement, AprJ, 324-340 
J'urpura, Lhrombocj topesfc. idiopathic, 
splenectomy for, June, 565 
Pyelography lo retroperitoneal turnon, 
Oct. 1198 

l^jloTM stenosis foDonniig ingestion of 
corrosive substance, Aug , 10-11-1056 
Pyloroplasty, technic, in conjunction with 
vagotomy, Oct , 1135 

Rsdisl nerve, repair, April, 453 

stylwd, atenosing tendovagimtis over, 
June.817-820 

11 idioactive sodium in peripheral vascular 
disease studies, April, 304-425 
liadiiun therapy in gynecology, Feh , 
226 

lleclosiginmil, resection of, Ocl , I ICS 
transjdantation of ureters into, Orl, 
1209-1219 

Reclum,bleeding, from, June, 793-799 
common causes and their manage- 
ment, June. 793 
caremoma. Oct , 1168 
sigmoidoscopy in, June, 797 
polyps, sigmoidoscopy m, June, 797 
Refrigeration m wounds of arteries. Feb , 
161 
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Respiration, artiGcial, in nnesthesui arci- 
denU, Feb., 231 

Respiratory complications m hepato- 
biliary surger}', Aprtl, 499 
function, disturbances, after lobectomy, 
Aug , 884 

hazards in anesthesia, Feb, 230 
Retroperitoneal tumors, urologic inrexli- 
gntion in. Oct., 1197 
Retropharyngeal abscess. Feb , 90 
Reverdin grafts, Feb , 110 
Rhinitis, hjT>erp1astic, chronic, Feb, R7 
Roentgen diagnosis of cholecystitis and 
cholelithiasis, June, 570, 572 
of chronic osteomyelitis, June, H22 
of cirrhosis of hver, ,/une, 715 
of esophageal and gastric varices. 
June. 729-732 

of lesions of colon, June, 798 
of pulmonary com lesions, Oct , 1316 
Rudnick-Vaughan test, Feb, 211 
Rupture of spleen, splenectomy for, June, 
561 

Salivaut gland, calculus, Feb , 66 
tumors, Feb , 65 

Salpingitis, tuberculous, report of cise, 
Apnl, 513-516 

Sdphenofemoral junction, anatomy. Feb. 
136 

ligation and distal injection for varicose 
win8,re6.l42, 144, 148 
Saphenous vein, anatomy, Feh, 133 
Sarcoma of colon. .Ipn7, 533 
age factor, Apnl, 531 
of small intestine, Oct., 1149 
Scalp, tumors, benign, Feb , 69 
Schizophrenia, prefrontal lobolomy in, 
June, 812 

Sciatic nerve, repair, i4pri/, 434 

traumatic paralysis, associated nilh 
fracture of rim of acetabulum and 
dislocation of hip, /lug ,973-977 
Sciatica, conservatiw treatment, Oct, 
1233-1246 

Scrotal support, Feb., 216 
Sebaceous cysts, Feb , 69 
5iedatises, preojwative, in j'aundice. 
June. 624 

Serpenlic ulcer of cornea. Feh , .35 


Serum bilirubin lest in liver disease, Jiinr, 
597 

jaundice, June, 696 
Sigmoid colon, resection of, OA., 1167 
Sigmoidoscopy lesions visible srith, June, 
795 

Sils'er nitrate in epistacis, Feb , 84 
Skin, carcinoma. Feb., 78 
foreign bodies in. Feb , 174 
grafts, Feb, 113-124 
choice of, Feb ,119 
ihmor areas, Feb, 119 
free full thickness (Wolfe), Feb., 
117 

“gluing” technics. Feb , 123 
in hunts, Oc(, ISOS. IS(I7 
in dironic osteomyelitis, June, 823 
inlermediate split thickness, Feb, 
lie 

uogmfts, Feb , 1J9 
methods of cutting. Feb, 120 
pedicle, Feb, 117 

postage stamp or flagstone, Feb, 
115 

preparilion of recipient areas, Feb., 
123 

refnpemtion of, Feb, 123 
Reverdin (pinch or Davis). , 116 
Stent, Feb., IIC 
Thiersch, Feb , 114 

Skull, eosinophilic granuloma of, ,lug , 
1037-1069 

report of 4 cases, with 5 year 
follon-up, Aug . 1060 
SmitliKick opemliou for essential hyper- 
tension, extensive thoracolumbar 
sympatlieclomy and comparison of 
results, April, 299-203 
Sodium chloride solution, preoper.ilive 
use, in j'aundice, June, 623 
Sodium, rndioactixe, in peripheral vascu- 
lar disease studies, April, 304-323 
Spasm, prepyloric, h.ibitujl, June, 777- 
783 

Spermatocele, Feb , 219 
Spinal anesthesia, curare ivilh, June. 
834 

in upper abdominal surgery’, June, 
833 

modification of solution. June, S34 
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Polypj, rnmilial, diuK'i»-<is rikI trralmrnt. 
0^.1171-1185 

frctal, aiifmoiiloscopj in. June, 707 
Pnntocame solution for spin.il anesthrsia. 
June, 831 

Portacaval anailoniniK, ohscrvationi on 
tccbnic and p'istopcrntivr cnrF. 
.IpriJ, 27&-«89 

Purtal cirrhosis of liver, ((i.iftiHisis ami 
Irralment, 713-720 

hypertension, portacaval anavltunmis 
for gastrointestinal hemorrhage «ii>e 
to, .IprU, 27D-289 
Port -wine stain, Ftb , 72 
Postgastrectomy gastritis, Auff , M!5-#72 
Postoperative care in carcinomii of breast. 
0(2,1288 

m internal derongemenls of knee. 
Oct , 1271 

m tmasplantation of ureters. Or/. 
1218 

in trochanteric fractures of feniiir, 
Oct. 1S73 

of aged patients, (kt , 13I(J 
Posture, poor, as came of backache. O/ , 
1243 

Prefrontal lobotomy. indic.itions ami 
results in 470 patients, June, Hll- 
810 

Premedication m upper alxlominiil stir 
gery, Jane, 8J2 

Preoperative care in carcinom.i nl breisl. 
Oct, 1280 

in transplantation »( iirelers, OtI. 
1217 

m trochanteric fr.ictures «{ femur. 
Oct , 1372 

of aged patients, Oit , 13(11 
of prustatic patient, Oil , 1351-I35Q 
preparation in upper atxiomin.ifaargerv, 
June, sat 

of jaundiced patient, June, 019-025 
Prepyloric spasm, habit iwl.Jnnr, 777-783 
Pressure dressings m burns, Oct , tStH 
Procaine nerve block in vasospasm of 
venoas thrombosis, April, 334 
I’roctoflcopy, lesions vusHile with. June, 
70S 

Prolapse, anal and rectal, June, 791 


l*nr«Late. c-urcmoiiid, Otl, 135J 
obstruction, effect of alcohol, Oct , 1332 
preoperative appraisal and care, 
Oct, 1351-1359 

tmtui/rethral, trantplinlation of ure- 
teisafter, Ocl, 1213 

Prolhromlim, time in liver disease, 
June, 600 

Pruntas, anal, Jimr, 79( 
jji jaund/re, treatment, June, 625 
I’sychonrunlie, testicular complaints in, 
Feb, 221 

Psychoses, prefrontal lobotomy in, indi- 
cntinns and results in 470 patients, 
June, 811-816 
Pterygium, Feb., 47 

Ptosis of spleen, splenectomy for. June, 
5CI 

Pulmonary "coin” lesion, management. 
0e(, 1313-1322 

embolism, onticoagulant prophylaxis, 
AjrnS, 825. 333 
maiLigcmenl. Apnl, 324-340 
Purpura, tlirombocytopemc, idiopathic, 
splenecrtoiny for, June, flC5 
Pyelography in rclropenloncal tumors, 
Oct. 1198 

I’yloric Stenosis foUoatog ingestion nf 
cs>rrosive substance, Aug , l&ll-ICk50 
Pyloroplasty, technic, in conjunction uith 
vagotoroy, Ort ,1135 

KsdisL nerve, repair, Apnl, 453 
styloid, slenosing lemlovnginitis over, 
June, 817-820 

itadioactive sodium m peripheral vsscuhir 
disease Bludies, ,lpril, 304-423 
Itadium therapy in gynecology, Feh , 
22G 

itectosignionl, resection of, Oit , 1 168 
transplantation of ureters into. Oil, 
1209-1219 

Itectum, bleeding, from, June, 793-799 
cimraon aiuses and their manage- 
ment, June, 793 
carcinoma, Oct, 1168 
sigmoidoscopy in, June, 797 
polyps, sigmoidoscopy in, June, 797 
Refrigeration in noiiniU of arteries, Feb , 
IBI 
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Telraelhjl.immonium cliloride m 
spasm of venous thromboMs, 

SSi 

Tetralogj’ of Fallot, surgical treatment, 
Apnl, SCI 

Thenar space abscess, Ffb , 3fi 
Thiersch grafts, Ffb, 114 
Throat, malignant tumors of glanilular 
nature I'n, Avf, 1087-1100 
minor surgery, Ftb , 80-1)1 
Thrombitis See Thromhophlrbiih 
Thromboangitis obliterans, Frh , 17< 
foot pain in, Aug , lOStl 
Thromborj-fopenic purpura, Jtliopalhic, 
splenectomy for. June, 503 
Thrombophlebitis, surgical mauugi'metit, 
Apnl, 341-334 

Thrombosis, arterial, Feb, 100 
venous, anticoagulant therapy. Apnl 
343,331.349 
ambulatory, Apnl, 337 
surgical measures in pitients 
receiving. .Iprif. 330 
follossing gnllhlnihler surgery, AprtI, 
507 

ligation of femoral vein in. April. 
333, 318, 330 

management, .l;iri/, 341*310 
preihspaslng factors, .Ipnf, 313 
prophylaxis, Apnl, 31G 
surgical management, .Ipnf, 311- 
352 

syTuptoms, Apnl, 315 
vasospasm m, management, .Iprif. 
334 

Thymol flocculation test in liver Jise.ise, 
June, 597 

turbidity test in liver disease, Jifiie, 
590 

Thyroglossal duct cysts and fisltiljs 
Feb . 03 

Thyroid gland, carcinoma, and exoph- 
thilmic goiter, association of, -fug, 
935-934 

Thyroul tumors of neck, Feb , C4 
Toenail, dorsal hypertrophy, Frb, 197 
horn formation, Feb, 197 
ingronn, Feb , 196 
subungual lesions, Feb, 197 
Toes, affections of, Feb, 198, 400, 404 


Tongue, glimlul.ir tumors of, .lug, inS7 
Torsion of gallbladder, diignosis, June 
574 

<if spleen, splenectomy for, June, 561 
of test IS, Feb , 417 

Tourniquet test for varicase \-eins, Frb. 
139 

Trachea, foreign bodies in, Feb, 1.9 
Transfusion, Motxl. in burns, Oel, 1363 
Transplantation of ureters into recto- 
sigmoid and cystectomy, Oct, 1409- 
1419 

TriiiisiirethMl rejection of pnxstnte, tnm>- 
plaiitAtii’ii of ureters after, Ort, 
1413 

Traiiiua Sset' Injuries 
Trsmdelenbiirg test fur v.irico.se vein% 
Ffb. 140, 141 

Triehforneelic neid in epistuMS, Frb, 
31 

Trochanter, greater, fracture, aseptic 
necrosis of head of femur following 
•lug, 1043-1030 

Trochanteric fractures of femur, treat- 
ment b.v internal fixation, meilical 
risk in, Oct, 1371-1370 
T-lu!»e. long, use, in surgery of biliary 
tract. June, 639-CC8 
Tulierciilous expidiilymitis, Feb, 418 
lyniphailemitis, Feb, 61 
salpingitis, report of case, . I prd. 513-516 
Tumors, of odreiul gl.iud, urographie 
fljiduigs in, .tup, 1071-11)78 
of brain, metastatic, Juur, 8115-SlO 
of breast, benign, Feb., 95-114 
of gallbladder, June, 660-674 
diagnosis, June, 373, 371 
of head and neck iiren, siipeiiieinl, 
Feb, 69-81 

of liver, intriitluirncic exlciisiuii. June, 
C79-683 

of neck, fVb , 63 

of nose, Ihruat and mouth, glniutiilnr, 
mnlignaiil, Aug, 1087-11(16 
of pharynx, Feb , 93 
of small intestine, innlignaiil. Oil , 
1149-1157 

Tumors of spinal coni, abdominal pam in. 
Oct. 1189 

of spleen, splenectomy for, June, 564 
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Tumors of spinal cord, rctrii^imtonesl, 
urologjc investigation m, Oi-t. U97 
Tunica vaginalu, hydrocele, feb, SIR 
Turbinates, hyperplastic, Feh , 88 
Ttrosinurw in diagnosis of liver disease. 
June. COl 

L'lceb, decubitus bee Derulnttn itlrrr 
serpentic, of cornea, Feb , 55 
sancose, Feb. 13t-153 
UlceratJ\e colitis See Colitif, vlrtraltee 
Ulnar nerve, repair, .-Ipril, 453 
Ultraviolet liglif, eye injuries from, teb 

Umbiliciil discharge due to Merkels 
diverticulum, (M , 

Ureters, transplantation into retlosig- 
mold and cystectomy, Oct , H(yk-HI9 
Urethra, foreign bodies m, feb , 413 
injuries, ffb, 
stones, Feb , 213 
stricture. /Vb. 2U 
Urethral meatus, stricture. Feb . 211 
Urinary tract infections in prostalic 
patient, treatment, Ocl , 135H 
Urme, bilirubin test, in liver disea'<e. 598 
retention, acute, Feb , 207 
Urobilinogen m urme. test, in liver 
disease, June, 508 

Urogrnphic findings m tumor of supra- 
renal gland, Aug, 1071-1078 
I rologic investigation of ataioniinal 
masses, Ocl , llflJ-1208 
surgery . minor, Feb , 208 

\ sGOTovn forduodenalulcer.comparisop 

of results with other methods, 0«f, 
1126 

for peplK ulcer, Icchnw, t7f/, JWO 
^a^cfs, esophageal and gastric, June, 
729-732 

Varicocele, Feb , 220 
Varicose ulcers, Feb, 131-153 
treatment. Feb , 147 
veins, combined saphenofcnioral liga- 
tion and distal injection, Feb, 
142, 144. 148 
cumpbentions, Feb , 147 


[ VanooKCulcers, diagnostic tests, feb , ISA 
j injection treatment, feb, 145, ISO 
I Varicoais. plilebectomy for. .4pnf, 645-550 
Vas deferena, ligation, feb , 220 
I Vascular disease, peripheral, studies of. 

radioactive soilmm in. Apnl, 
’ SO»-323 

surgery in. April, 294-303 
I ring "anomalies”, surgical treatment, 
-Iprif. 3G0 

surgery, aympovmtn on, April, 270 
Vasospasm in venous thrombosis, man- 
I agement, dyrtf. 331 

. Venous clotting, surgicnl msnagrtnent, 
April, 341-352 

I thrombosis See rAeembone 

I ^ent■latloo, pulmonary, disturbances 
after lobe^roy. Aug, 871, 874 
I Verruca vulgaris, feb , 71 

Vertebra, diseases, abdominal psm due 
; to. Off. 1190 

\ertehral bodie*. fractures, Ocl, 1240 
I Vesicovaginal fistula, transplantation of 
I ureters in, Orl, 1213 

Visual field studies in neurosurgery, 
Ipril, 432-437 

I Vitallnim lube, nonsuture technic, for 
' severeil arteries, dprif, 378, 384, 

j 38C 

I Vitamin K in hepalo-biliaty surgery, 
j dprif. 50(1 

1 Vitamin therapy, preoperalive, in jaun- 
dice. June, C21 

Volvulus of tecum, Aug , 953-0C3 

W vRRCx incision of breast, frb , 101 
Ikarts. Feb , 71 
plantar, frb , 203, jtiig , 1083 
Web space infection, frb , 34 
Wen, Feb , 69 
W'olfepafts, frb, 117 
Wounds of arterial trunks, frb , 158 
of hand, open, treatments. Feb , 4-2C 
W'nsl. flevor tendons, repair of, Ocf 
1335 

painful, slanosiog tendovaginitis ever 
radial styloid ns cause, June, 817-820 

X«TUOM*. Feb , 49 




